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PREFACE 


During: niany yoar^ T have 1kh*ii iin]>ro8socl with ifcir neceaflity 
of a thoront»h iin(l(*iMaii<lin^ of |«rm plionoiuoiia in the making 
of a diagnosis. Pain i'^ universal, and is j>rc'sent in praefieally 
every disease, and in most disea*-es it is (he one vsymptoin whieli first 
allraels (lu* patient’^ attention and eau‘-(s liini to beeoinci aware 
of some eliaT»i»e in his pliNsK^al w<'11-heini!. The patient theft 
eomes to the ])h\si<*iaiu who, nnless be is wc*!! v(*rs(‘d in (he inter- 
pretation of laiin plienoincjm. may he at a loss to int(»rpret tho 
synipfoitis wdiieh an* pn'sented to him. To do so }je needs to 
know not only the \arioiis t:i(‘tor's to which a ecnMain pain may 
he due, hut also the nasons why it should In* [n'odiH*ed and the 
different dis(*a-»es i»i\iiia rise to pain of similar character and loea- 
tioii. To understand thoioimhiv these latter factors tin* jihysiidan 
♦ must needs he \erse(l in all the <*s,sen<i.il> and e(nn]>onents of v\hi<di 
a pain eonsi«t'', its causes, eliaraeter, \arieties, its localisations 
and the changes indne(*d hy its pr<‘senee. 

It w^as w’illi the idea of sup|dving easily aeeessihlo informa- 
tion along th(‘S(‘ line'* that I niidertocjk the composition of this 
book. To tho-'C, who, like nnself, ha\e feP the need of such a 
booh, 1 offer it wuth the liojie that it may la* of some h(dp to (hem. 
To make it as comphte as ]»ossil>le has Iw^en in\ ^oideavor, and to 
do so I have thoroughly searched th(* lit<»rature and culled from it 
all that I thought mii>ht Ik of use. f l>elie\e credit lia^ been 
given in all cases to the authors of my rcfcren(‘efi, but if, through 
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PREFACE 


an unintentional oversight, this has been neglected, I beg that my 
attention may be called to it so that it can be remedied. 

It is with the greatest pleasure that I express ray thanks to 
Dr. T. L. Disque, Dr. Win. 11. Glynn, Dr. E. C. Stuart, who so 
kindly granted me the use of an abiiTidant material from his 
surgical service; to Gohlsniith of Vienna, who reviewed the 
anatomical section of niy work; to Dr. Frankel of the same city, 
who reviewed niy gj'iiecology se<*tion; to Dr. Smith Ely Jelliffe> 
who has reviewed the entire work; to Mr. Sander of Vienna; and 
l)r, Frenzel iiinl Dr. J\iW(;rs of Derlin; to Miss Esther Tlruhesky 
of Berlin, who has aided me in revising my proofs and illustrations. 


212 South St. Cj.aik Stkkkt 
PlTTSHUlUJ, Pa. 


R. J. Behan. 



CONTENTS 


CHAPTER I 

GENERAL CONSinERATJON oy SENSATION 

FACB 

Seksation in Lower Animals 1 

Reaction of Animals to Pain 3 

General Consujeratton of Seksa^hon 4 

Properties of Sensation . . . * 6 

Centers for Sensory 1*kr(>:ption and the Sense Owoans , . 7 . 

Sense Perceiimve Groans *13 

Stimuli 32 

iNTEBPRErrATlON OF SENSATION 12 

CHAPTI^li n 
THK NATURK 03*' PAIN 

Deitnition 18 

MeTAPHYSTCAI. CONSHtERATION OF PaIN , . . . 20 

Memory (’enters for Pain 24 

Causative Factors in the I’K(»i)Uc*TroN of Pain . . . 20 

ArpAitATua FOR Recmvino and (’0NDU<rriN« Pain . , 2S 

Pain and Mental States 30 

Relation of Pain to OTHi-ai Sensations 31 

CJoNVEYiNG Channels for Sensations .... 35 

CPIAI^TEK III 

DISTRIRITTION OF THR S^CNSATION OF PAIN 
Distribution op the Sensation of Pain .... 40 

• CHAPTER TV 

PERCEPTION OF PAIN SENSATION 

Analgesia 

Anesthesia 63 

Hyperalgesia 67 

ix 



X 


CONTENTS 


Tekdernsss 

PARESTHEi^lA 


CHAPTER V 

CLASSIFICATION OF PAIN 


StJDJECTivB Pains 
E cootional pains . 

Hystona 
Hypnosis 
Habit pains . 

Monomania pains . 

Occupation neuroses 
Objj-x;tivb Pains 

Central objeclive pain . 

Peripheral objwMive pain 

CHAPTER VI 

CLASSIFICATION OF PAIN (Conimited) 

PEeiPiiERATi Objective Pains 
P ropa^rnlion of pains 
Character of (ho pain • 

Pcn'sistoiiey of pain 
Time of (he pain . 

Sensitiveness to pain 
Indiviiliiul suscei>tibilily 

CHAPTER VI I 

THE INTENSITY OF PAIN 

P'aotors upon Whiph Intensity" Depends . 

The sliiniiins ....... 

Sensitiveness of the patient ..... 

Irritability of ibi? nerves ..... 

Extent and number of nerve libel’s involved 
Factors MonipyiNG Pain Pkoduotjon .... 

Psychical factoi-s 

Physical factors ....... 

Estimation op the Intensity op Pain 

Blood-pressure elevation 

Motor reflexes 

Complaints of patient compared with his susceptibility 
Vasomotor signs 


70 

73 


74 

70 

76 

80 

80 

80 

80 

82 

82 

83 


89 

89 

108 

109 

110 
111 
112 


114 

114 
Ilf) 

115 
115 

115 
£15 

116 
120 
120 
122 

123 

124 



CONTENTS xi 

PACK 

Dilatation of the pupil » . . . . 125 

Amount of morphine necessary to overcome pain 125 

Appearance of patient 126 

Patient s description -122 

Ma’ihanical factom 12ft, 

Conditions Associated with Skvere Pain . . 133 

Respiratoiy system 1^4 

Circulation 134 

Loss of equilibrium . , . . . 134 

Trophic elianjjes 134 

Preprof eel ive funefious ..... 135 

Elevation of temperature .... 135 

Method op Recording Pain .... 135 


CHAPTER VIII 

PAIN IN DISEASES OF THE KEltVES, BRAIN, AND CORD 


APFEcnuoKS OK THE Nekve Terminach and Nerve Trunks . . 140 

Etiolc».t!:y .......... 142 

Symptoms 143 

Duration of iieural^na 145 

Diaji’nosis of rieiiraljria 146 

Types of ueuralj^ia aeeordinj? to lofialization .... 147 

Central Nervous System 172 

Anatomy .......... 173 

Ori^»'in of headache . . . . . . . .175 

Headache in disease of the brain and numin^es . , . 178 

DiujLi'nosis of headache in diseases of the brain and meninges . 100 

Differential dia«?nosis 105 

\ 


CHARTER IX 

DISEASES OF THE SPINAL CORD 


Cord Conditions Which Cause I^ain 208 

Meningeal apoplexy 209 

Ilemafcomyelia 210 

Caries of the vertebral canal ..... 210 

Tumors of tlie spinal cord and vertebra . . , 211 

Acute spinal meningitis 212 

Pachymeningitis spinalis hyperlrophica .... 212 

Myelitis 212 

Poliomyelitis of children ...... 212 

Syphilis of the meninges and of the cord . . . 213 

. Multiple sclerosis 213 



xii 


CONTENTS 


Syringomyelia 
Tabes dorsalis 
Neurasthenia 
Hysteria 

Traumatic netiroses 
OetKTal summary . 


CHAPTER X 
PAIN IN TIFK TISSUES 


Muscdlau TrsHUKH 
Voluntary Musc’les . 
Myosilis 

Acute i)olyiuy4»silis 
Myositis heinorrlia^iea 
Myositis fibrosa 
Myositis ossificans 
Myalgia 

Invoutntaky' Muscles 
Colics . 

Patty Tissuks . 

Adiposis dolorosa . 


CHAPTER XI 

BONE PAINS -THE OSTALGIAS 

General roNsroKKATioNs 

Types op Pain 

Continuous pains 

Intenniltont pain 

Diurnal vanation of the pains 

CiUKYCTKifi OF Bone Pain 

Localiaei) Bone Pain .... 

IVnosteal lesions . . . < • 

Traumatism 

Fracture 

('ontusions 

New giwtliR 

Septic involvement ..... 
Generalized Bone Pain ft . . 

Osteomalacia 

Diseases of tbe hemopoietic system 
Stm^oiun and carcinoma .... 
Myeloma, lymphadeuoma ossiunL and ehioroma 


. m 

. 314 

* m 
. m 

. 2t« 

. 210 


. 218 
. 219 
. 219 
. 220 
. 221 
. 221 
. 221 
. 221 
. 222 
. 222 
. 224 
. 224 


. 220 
. 227 



. 228 
. 228 
. 22S 
. 229 
. 229 
. 229 

. $so 
. 

. 231 
. 232 
. 232 
. 333 
. 233 
. 233 



CONTENTS 


Oateitift defomans 23!} 

^I^eoiitiasid osaea 233 

Spars 233 

BimaKKTiAL Diaqkosis of Boxr Pain 233 

pAm»--ARTiifiALoiA 234 

Classification • . . • 234 

Radiation of joint pains 236 

Intensity of the pain 236 

Symptoms 236 

Diapiosis of inflaromatory joint pains . . . . « 239 

Hip joint 240 

Tension pain of intra-artioular hip joint abscess . , . 244 

CHAPTER Xir 
THE CIRrULATORY SYSTEM 

Pain Cattsed by Cmanges jn the Biax)d 247 

Pains from increajsc in blmwi supply .... * 247 

Pains from diminution in hlocMl supply ...» 248 

ArtI'^rial Dtskases CAT^arNCi Pain 249 

Inflammation 250 

Increase of blood pressure . ..... 251 

Intennittent claudication ....... 251 

Eiythronielalgia 252 

Embolism and tbroinbosis of the mcseiileric arteries . . 253 

Aneur>’sm 254 

Diseases of the Veins Causim, Pain 255 

Inflammation of the veins ....... 255 

Thrombosis 256 

Varicose veins ......... 256 

(7JAPTER XIII 
THE GLANDULAR TISSUES 

The Glands 257 

The Mammary Gland 257 

The Adrenals 259 

The Mesenteric Glands 261 

The Thymus and TuvRorD 261 

m 

CHAPTER XIV 
REGIOmL PAIN 

Thb Head 262 

fiense of pressnrp in head . * ' . ' 264 

Head pain 263 

^ , Hiagnoria of headache . . 281 



nr 


CONTENTS 


* 


Pain in the Back 

m 

Lungs . 

300 

Heart and aorta . 

301 

Stomach 

30} 

Intestines 

303 

Liver and gall-bladder 

302 

Kidney 

302 

Pancreas, spleen, etc. 

303 

Anemia and chlorosis 

304 

Pain in thr IuIMbs . 

304 

Pain in tjil Abdomen 

307 

Chest Pain 

310 

Clavicular Pains 

310 

Neck Pains 

312 

Summary • 

312 


CHAPTER XV 

THE SIGNIFICANCE OF PAIN IN DISEASE OF THE EYE 


Etiology 317 

Localization of Pains . . 318 

The eyelids .... 318 

SinTouiuUiijr' of the eje . 322 

Conjiuictiva and cornea . 322 

The ms and ciliary body • 32*5 

Sclerotic coat . . . 327 

Choroid, retina and ojitic nerve 328 

Glaucoma .... 329 

Panophthalmitis . . . 330 

Abthenopic disorders . . 330 


CHAPTER XVI 

PAIN IN OISEASE OF THE EAR 


Externai. Ear . 

.. 332 

EIXTliRKAL AlTDlTOBX CaNAL . 

. 333 

TXMPAKtTM . . " . 

. 335 

MlODLE-EAR DISRASC . . 

. 335 

Middub-xar Catarrh . 

. 330 

Otosclxrosis *> 

. 330 

Labtbimth ... 

. 330 

BRniRMpt.rjMi* • 

. 340 





CON|£KTS 


* CHAPTER XVn 

•V 

PAIN IN DISEAStlS OP THE NOSE 

< f*a 

Tub Sensobt Ngbves op thk. Nose . . . • . ' . 341 

PisiASES Wmai PROuiTb Paik and Thmk Manner op Pbodvoxioh 342 

Nasai. SiENOsis 342 

Euptbu^. 343 

HEADActnt ntou Diseasi, op the Sphenopautike QANauoir . 345 

TouoBa 347 

OlAQNOSlS 348 


CHAPTER XVni 

PAIN IN DISEASES OF THE THROAT 

Pain in Disfasps of tui Puaetnx 351 

Pain in aeute disDaises . . 351 

Pam in <*hrouic discMses . 354 

Pain IN TiTti L\r\n\ . . . 356 

Pam m aeule aiTeclionh . 357 

Chronic processes • « « 358 


CIIa\PTER XIX 
ABDOMINAL l^AIN 

CLASSIPirATlON a . a . 360 

SuBJECTiVF Pain * . • 360 

Objective Abdominal Pain . 360 

Inflammations of the Phihoneum’ 364 

Tumors op the Piriion!'™ . 367 

Nature op Pain prom Adhesions 367 

Nature op Pain in Hernia . 371 


CnAPTEB XX 

it 

PAIN IN ABDOMINAL VISCERAL DISEASE 

HiSTQBr ... • 377 

Location ob Pain . • 383 

Transpebencb of Pain • 334 



CONTENTS 


xvi 


CHAPTER XXI 

DIAGNOSIS OF ABDOMINAL PAINS 


NATtlRB 6jF VabIOUS ABDOMINAL PaINS . . • 390 

Examination ixir Pain 394 

Tjooalizaticm of pain 394 

Localization df or^an producing ]>aiii . • • 395 

Lesions causing' c))i^nshic paiti .... 396 

Pain due to functional pi*oc«»sscs .... 400 

Pain due to intesliiial diseases . , . , 401 

Abdominal tendenicss 403 

PoBTURE IN ^VliDOMINAL DIAGNOSIS . . • • 406 

Forms of Abdominal Pain 408 

Functional pains 409 

Care in diai^nosis . 410 

Conditions Assoimatkd with Akdomina(, Pain . . 413 

S]msm and rijyidity of imis<*les . • . • 413 

Visecroinuscular reflex .«•••• 413 

Toxemia 414 

Indicantina 414 

Polyuria 414 

Relatioiihliip of liysterical to abdominal )>ain « • 414 

Abdominal incisions ..•••• 415 

post-operative ab<loniinal pain .... 415 

Pain renTitHl to extra abdominal rejrions . . 416 

Absence of pain 416 


CHAPTEK XXTI 

PAINS OP THE ALIMENTARY TRACT 


Lips •••••••••• 418 

Cheeks 418 

Teeth 419 

Tongue 421 

Salivary Glands 422 

Pharynx and Tonsils 423 

Esophagus 424 


CHAPTER XXIII 
THE STOMACH 


Areas of REPERRtx) Pain Caused by Stomach Disorders 427 

Pain in Gastric Areas 429 

Character of g:aBtric pain 429 

Time and maimer of its appearance . . • 430 



QOUttmtB 

Belaticmsliip to ingestion of food .•••». 430 

Duration of pain • » • 430 

Pluvious attacks • . • 431 

^ Associated symptoms 431 

Pain reflected or referred to gastric areas . , . ' » 431 

Lisioks of Stomach Causing Path 431 

Displacement of the stomach (gastroptosis) « « « . 431 

OastraJgia or gastromyalgia 431 

Hyperehlorhydria 434 

Pyloric or cardiospasm 436 

Acute dilatation of the stomach 439 

Acute gastritis • • 440 

Chronic gastritis 442 

Gastric erosions • 442 

Gastric ulcer 442 

New growths of the stomach 465 

Perigastno adhesions 459 

RsFaRHED Pains Confuseu with Those of Gastric Okiqin . . 461 


CHAPTER XXIV 
INTESTINAL PAIN 


General Constoerations 463 

Etiology of pain 463 

Location of pain 469 

Type of pain 470 

Manner of onset 471 

Relation of the position of the patient to the pain , • • 472 

Relation of the ingestion of food to the pain • . . 472 

Duration of pain 473 

Result and history of the pain 473 

Tenderness •«••••«••• 474 

Symptoms associated with the pain 474 

Lesions of the Intestines Causing Pain 47G 

Enteralgia 47(5 

Pain due to functional disturbances • . . • . 477 

Type of pain in colic 4B3 

Jnfiammation of the bowel • 484 

ITleeia of the intestine 487 

Distention of the bowel 491 

Adberions »••••••••• 491 

Obstruation of the intestine 492 

7be luctum 

TShe anna . 6®® 



zviii 


CONTENTS 


CHAPTER XXV 
THE APPENDIX 

FAGS 


Varieties of Appendiceal Pain 516 

Tenderness in Appendicitis 529 

Symptoms Associated with Pain. Production in Appendicitis 535 

Differential Diagnosis 537 


CHAPTER XXVI 

THE LIVER, GALL BLADDER AND DUCTS 

GENFiRAL Considerations 

Nerve supply 

Pain op the LiVFai 

Character of the pain 

Relation to the ingestion of food and drink . 

Relation to the movement of the body .... 

Position of the body 

Relationship to other diseases and processes . 

Time of appearance of pain • . . . • 

Neuralgia « 

Pains due to the disturbance of the liver substance proper 

Gall Bladder 

General etiology ........ 

Diagnosis 

Diseases causing pain 

Gall-duct Pain 

Etiology 

Location of pain 

Character of pain 

Associated symptoms • 

Differentia] diagnosis ..«•••• 


540 

540 

545 

545 

545 

547 

547 

548 

549 

550 
550 
562 

562 

563 
568 
572 

572 

573 
573 
576 
677 


CHAPTER XXVII 
THE PANCREAS 


General Considerations . , 580 

Ne^e supply . . 581 

Structure of the pancreas 582 

Peritoneal covering . 583 

Relationship to other parts 584 

Character of pain . . 585 

Location of pain . . 585 



CONTENTS 


nx 


PACK 

Tenderness 5S0 

Position of the patient 587 

Dzsxasrs of tux pancreas Causing Pain « . • • • 587 

' Pancreatitis 587 

Pancreatic Calculi 589 

Cystic disease of the pancreas 591 

Cancer of the pancreas 591 


CHAPTER XXVni 
THE SPLEEN 


CeNERAL CONSntRRATlONS 593 

Anatomy • • . 693 

Nerve snpjily • • 593 

Pobilion of ;»aiient 596 

Tenderness * • . . • 596 

Factors influencing ])ain . 696 

Disorders of ttu' Splct'u ]*i(Mhu*inf» Pain • » • • 698 

Displaced or movable spleen ...... 698 

Conp:e5tion 599 

Peris])lenitis ......... 600 

Abscess of the spleen 601 

Infaiet 601 

Rupture of the spleen 602 

Tumors of the spli'en 602 

Cysts of the spleen 602 


CHAPTER XXTX 
THE KIDNEY 


OeNKRAL CONSinERATIONS 604 

Nerve supply 604 

Etiology of kidney ]miii . * . . * . , • 605 

Character of renal pain .••••.. 607 

Localization of kidney pain 607 

Tenderness 615 

Factors influencing production of pain . • . . .617 

Absence of pain in kidney lesions ..... 618 

Symptoms associated with pain phenomena .... 618 

Pain in diagnosis of kidney lesions . . , . .619 

Differential Diagnosis of Kidney Diseases Causing Pain . 620 

Movable kidney 620 

Renal infarction 626 

Hemaiuric nephralgia 029 

^ Inflammation of the kidney 629 



CONTENTS 


XX 

PACA 

« Perinephritis 637 

Rupture of the kidney , 641 

Tuberculosis of the kidney . . • . * , , * 642 

New growths 644 

Pyelitis • • * . . 647 

Hydronephrosis 653 

Rena] calculus 655 

CHAPTER XXX 

THE URETER, BLADDER AND URETHRA 

The Ureter .... * 070 

The Bladder 672 

General considerations 672 

Bladder aiTcctions causing pain ...... 683 

The Urethra 695 

Urethral caruncles ........ 695 

Calculus GOO 

Rupture of the urethra ....... 690 

Translemd pain in urethral disease ..... 690 

Pain on urinating ..••••.. 690 

CHAPTER XXXI 

THE MALE ORGANS OF GENERATION 

The Testicles 698 

Epididymis, Vas Deferents, and Seminal Vesicles . . . 699 

The Prostate 700 

Congestion and inflainiuation ....•« 700 

Lesions 701 

Hypertrojihy 701 

Tumors of the prostate ....... 702 

Tuberculosis . 702 

Associated symptoms ........ 702 

The Penis 703 

Urethritis 703 

Inflammation of the prepuce «*.... 703 

Inflammation of Cowper’s glands 703 

# 

CHAPTER XXXII 
PAIN IN THE FEMALE GENITALIA 

General Considerations 705 

. Anatomy 705 

Nerve supply 705 



contents .Mi 

SAGE 

Biagnodis of pelvic and hj^sierieal pain i.709 

Varieties of pain, -712 

. Chai'acter of uterine pciitis ... , 716 

Diagnosis of the pelvic diseases . . 722 

Uterine Pain ...... 724 

Character of uterine i)aiiis . . . 724 

Neuralgia 726 

Displacement of the uterus . . . 726 

Functional disoi’dors of the uterus . . 72S 

Inflanunaiion of the uterus . . . 74Q 

New growths of the uterus . . . 743 

FAiiLOPiAN Tubes 744 

Tubal conditions causing pain • . 744 

Exiranlerine pregnancy . . . 746 

Ovary 747 

Local point of pain .... 748 

Causes of pain . . . . 748 

Neuralgia of the ovaiy . . . 749 

Displacement of the ovai*y . . . 749 

Hernia of the ovary .... 749 

Hyperemia of the ovary . . . 749 

Abscess of the ovary .... 751 

Tuberculosis 752 

Enlarged utenis ..... 752 

Relationship of ovaries and jiarotids . 752 

Cysts of the ovary .... 753 

The Vagina 755 

Nerve supply ..... 755 

Affections causing pain .... 755 

Sexual connection 756 


CHAPTER XXXIIl 
PAIN IN THE CHEST 


The Thoracic Walls ...... 760 

The skin 760 

lilnscles,. fascia and nerves 762 

Nerve and muscle pain 762 

Bone pain 764 

Pleural pain 764 

Referred and Reflected Pains of the Thoracic Walls 764 

Localization of pain on the chest wall ... 767 

Pains within the Thorax 769 

. The pleura • • 760 



xzii 


CONTENTS 


CHAPTER XXXIV 
HEART DISEASE 

ffACB 

General Considerations . 773 

Nerve supply of the heart . 774 

Dia^iosis by lueans of location of referretl pain . . 774 

latraeardiac lesions as causes of pain ... , 782 

Angina Pectoris .783 

Etiology • 783 

Character of the pain in angina pectoris . . . 784 

Location of the pain . 785 

Local tenderness . 787 

Associated symptoms . 787 

Disease of the PEUir-ARoiuM .788 


CHAPTER XXXV 

THE RESPIRATORY ORGANS 


Thx Lvngs 

• 

. • 


• 

. 790 

General considerations . 

, 

, , 


• 

. 790 

Diseases of TiionAoir ORoANh C 

\isiNG Pain 


* 

. 795 

Acute bronchitis . 

, 

• • 


• 

. 795 

Pneumonia . 

• 

• • 


■ 

. 797 

Tuberculosis 

, 

e • 


• 

. 800 

Tub Mediastinum 

• 

• • 


• 

. 802 

BIBLIOGKAPIIY . 

• 

• • 


V 

. 805 

INDKX .... 

• 

• • 


a 

. 869 



LIST OF ILLUSTRATIONS 


m. PAG* 

1. — Right cerebral heniis])here seen from the outside . • 9 

2. '— Inner surface of nahl cerebral hemi8i)hei*e .... 9 

3. — Schematic ilhistralion showing bow the various sensations are 

transmitted from the penphery to the brain cortex and 
from thence to the two brain ccntei's .... 23 

4. — Diagram bhr)\ving how changes in the eell nietabolism way 

produce changes m the in it ability of the cell and a de- 


parture ill its reaction to external stimuli^ either making 


it jnoi*e or less sensitive to peripheral irritation . . 27 

5. — Areas of epientic and pndopatliic sensibility ... 38 

6. — Effect of injury to the pain conduction paths in the cord . 39 

7. — ^I'^nilatoial complete lesion <»n one side of the cord pioducing a 

narrow band of anesthesia on the same side at the level of 
the lesion and a hroiuler zone of‘ anesthesia on the opposite 
side slightly below the level of the lesion ... 39 

8. — Cross section of the spinal cord 40 

9. — ^Diagram showing intraspinnl course of sensory libers . . 43 

10. — Coui-se of the difleicnl scrisoi’y (perijdieral) libeis, according 

to Head 44 


11, — Cutaneous sensory rieric supply to the lower limbs. (After 

Toldt.) 49 

12. — Cutaneous distribution nf pcnphcial nerves. (After Eowder.) 50 
13 and 14. — Cutaneous nerve supply, showing the distribution areas 

of the dififerenl jilevuscs. (Toldt.) .... 61 

15. — Distribution an*as of (he ncj\es (iVoni lumbar ph»xus) distrib- 


uted to the anterior surface ot the thigh and abdomen . 52 

16. — Distribution of the nerves <lenved from the sacral plexus . 53 

17. — Doisal nerves 54 

18. — Cord zones according to Kochcr ...... 55 

19. — Cutaneous areas related to spinal cord segments and cutaneous 

distribution of nerves 56 

20. — Areas of anesthesia and paralysis corresponding to affected 

vertebrae 57 

21. — Distribution of the lumbar segments according to Thorbum 57 

22. — Distribution of lumbar and sacral segments as outlined by 

Starr . 57 

xxiii 



LIST OF ILLUSTRATIONS 


xxiv 

FlC, FACE 

23. — Relationship of the segments of the spinal cord and their 

nerve roots to the bodies and spines of the vertebne . 58 

24. — Cord zones and areas of maximum tenderness according to 

Head 59 

25. — Cord zones and areas of maximum tendemess according to 

Head 59 

26. — Cord zones and areas of maximum tenderness according to 

Head 59 

27. — Areas of anesthesia on leg due to depressed fracture of skull C4 

28. — Method of eliciting liyf»oralgesia ...... 67 

29. — Areas of analgesia in hysteria ...... 78 

30. — ^Method of pain j)rodnctioii in inflammation ... 85 

31. — ^Varieties of ]>ain : Origin and transmission ... 89 

32. — Scheme showing how the different varieties of pain may arise 

and how the different mnscnio-sensory reflexes may occur 90 

33. — Varieties of pain: Origin and Iransrnission ... 91 

34-36. — Case iJlnst?*ating upward reference of p<)in ... 99 

37. — Hand pressing on the abdonieti, very characteristic, of colic, 

i.e., of I lie uieriis or intestine ..... 126 

38. — ^I'osition assumed in uterine colic, intestinal colic, and distended 

urinary bladder 127 

39. — Lacing shoe position 128 

40. — Pain on hyperextension of the body ..... 129 

41. — Pain on going upstairs ....... 129 

42. — Marking code of Dr, Harris 136 

43. — Figures .showing the application of the marking code of Dr. 

Harris ......... 137 

44. — Areas of neuralgic pain ....... 148 

45. — Brachial plexus ......... 151 

46. — Areas of dislribution of nerves derived from the brachial 

])lexiis . . . . . . . . .152 

47. — Area.s of distribution of iieiwes derived fioni I lie brachial 

plexus . 152 

48. — Distribution areas of the cutaneous nerves of the upper limbs 154 

49. — Areas of dislribution of the different cords of the brachial 

plexus ......... 155 

50. — Distribution of sensory disturbances in a lesion of the fifth 

cervical nerve ........ 156 

51. — ^Area of distribution of pain in lesions of the sixth and seventh 

cervical nerve 156 

52. — ^Distribution of sensory disturbances in lesions of the cervical 

plexus ......... 157 

53. — Area of anesthesia in a lesion of the first dorsal nen’e . . 157 

54. — Method of eliciting pain in brachial neuralgia . . • 158 



XX9 

PACE 


LIST OF ILLCSTRATIONS 

FIG. ' . ' 

55. — ^Method of eliciting the points of tenderness in intercostd 

neuralgia 164 

56. — Cutaneous distribution areas of small and greater sciatic . 167 

'57. — Method of eliciting pain in sciatica 168 

58. — Distribution of the plantar nerves . . . . ,169 

59. — Pain in skin over back and shoulder due to disease of shoulder 

joint 2.35 

60- — Obturator and accessory obtiu*ator 240 

61. — Pain areas in the head 203 

62. — Pain areas in the head 264 

63. — Figure illustrating the places where induration takes place . 206 

64. — Locations of the pnncipal lieaclaches . . ' . . . 278 

65. — Locations of the principal headaches 279 

66. — Occipital headache . - . . . , . . 280 

67. — Fronto-teini>i)i‘al headache 280 

68. — Temporal headache ; 281 

69. Frontal view of Head’s zones 291 

70. — ^I^aleral view of Hoad’s zones 292 

71. — Lateral view of Head’s zones 293 

72. — ^I^ostcrior view of Head’s zones 294 

73. — Figure showing the inodificatious of pain in the Ininbar region 


by change of position 298 

74. — Pain areas in trunk and lower extremities . , . , 308 

75. — Pain areas in breast and abdomen . . , , . 309 

76. — Pain areas in neck, chest, clavicular region and abdomen . 311 

77. — Pain areas in the back 313 

78. — Pain areas in spinal column 314 

79. — ^Paiii areas in back 315 

SO. — Posture assiniied in earache 335 

81. — Scheme of innervation of abdominal viscera . . 379 


82. — ^Figure showing the anterior distribution of the ninth, tenth, 

clevcntli and twelfth dorsal nerves .... 385 

83. — Anterior view of ahdtnninal’zones with corresponding organs 395 

84. — Posterior view of abdominal zones . . , 396 

85. — ^Areas of local tenderness, when the inflammation of the appen- 

dix, gall bladder, and Fallopian tube and ovary has spread 
to the peritoneum and has produced a localized peritonitis 404 

86. — Posture of abdominal protection present in peritonitis , . 406 

87. — Position in abdominal colic, assumed on lying . . , 407 

88. — Position in abdominal colic, assumed on sitting . . , . 407 

89. — Areas of referred pain as given by Head . , , , 427 

90. — ^Nervous supply of the stomach 428 

91*— ^Location of the pain symptoms in a case of hyperchlorhydria 435 

92. — Pain radiation 436 

93. — Location of pain in acute gastritis . . . • , 441 



LIST OF ILLUSTRATIONS 


xzvi 

riG PAGE 

94 . — Location of pain in gaafrie ulcer . . . . ^ 44i 

95. -^Sitcs of tctidexTiesu in g:astric ulcer, ulcer of pylorus and ulcer 

of duodenum 446 

96. — Sites of tenderness in pfiistric ulcer, posterior view , . 446 

97. — Tlyjwal^resic zones in cancer at cardiac end of stomach . 456 

98. — Point of tenderness and the area of pain in a case of peri* 

gastric adhesions 460 

99. ' — Anterior view of areas of refeired pain in intestinal diseases 466 

100. — Posteiior view of areas of referred pain in intestinal diseases 466 

101. — Points to’ which [laiii is referred in lesions of dilfcrent parts of 

intestinal tract ........ 467 

102. — Pain areas in colonic colic ....... 481 

10.3. — Pain areas in intussusception 498 

104 and 105. — Amts of pain in discuses of colon .... 500 

106. — Irritation at exIcriiaJ sphincter referred to skin over coccyx , 5J0 

107. — Cutaneous and muscular distribution of eleventh and twelfth 

thoracic nerves ........ 515 

108. — Areas supplied by the posterior brandies ol the eleventh and 

twelfth thoracic ner\cs ...... 520 

109. — Areas of juiin referred from the apjicndix .... 521 

110 and 111. — Areas of cutaneous hyperaJ#i»esia in aj)pendicitis cor- 
responding to the eleventh dorsal an*a of Head . . 522 

112. — Reflected pain in appendicitis. Triangle of cutaneous tender- 

ness .......... 523 

113. — Reflect od pain in ajipendicitis. Small area of cutaneous ten- 

derness occasionally pre’^ent ...... 523 

114. — Reflected pain in appendicitis. Rounded patdi of cutaneous 

tenderness in lumbar region ...... 523 

115. — Location and radiation of sympathetic leflected pain in appen- 

dicitis ......... 524 

116. — Location and radiation of sympathetic reflected pain . . 524 

117. — Areas of hyjieralgesia in the eloenth dorsal visceral segment 

due to appendicitis of the catarrhal type . . . 525 

118. — Arens of increased sensiti\eneas to pain and to touch in appen- 

dicitis ......... 526 

119-121. — Pain in the left side in appendicitis .... 528 

122. — Areas of referred pain in liver diseases: Anterior view . 641 

123. — ^Areas of referred pain in liver dis€»ases: Posterior view . 641 

124. — Areas of refoiTed pain in liver diseases: Lateral view . . 642 

125. — Relationship of nerve supply of liver to cerebrospinal and sym- 

pathetic systems 643 

126. — ^Arefi of greatest tcndeniess in diseases of the gall bladder 

and appendix 564 

127. — ^Method of eliciting gall-bladder tendeniess , « . . 565 

128. — ^Radiation of gall-bladder pain as given by Schmidt • . 566 



LIST OP ILLUSTRATIONS 


nvii 

MOB 

129*— *Nerve supply to pancreas . • . * . . ^ 681 

}30«~DistribQtioiii areas for pain due to pancreatic ieaioiis • 582 

ISt.^Relation of pancreas to posterior abdominal wall . • 583 

132. — Pain areas in disease of pancreas 590 

133. — Points of pain and tenderness in diseasc^s of the spleen . 595 

134. — Points of pain and tenderness in diseases of the spleen , 596 

135. — Method of pa1putin«r f<jr splenic tenderness . • . 596 

136. — Location of the kidney ....... 697 

137. — Areas of refoiTcd and reflected iwiins in diseases of the urinary 

apparatus 609^ 

138. — Neives iiivol\od in referred pain from kidneys . . . 611 

139. — ^Disfribntion of coid zones (aceoidintr to Head) and of 

nerves ......... 613 

140. — Areas of leflectwl hyi><*rali*esi.i, in teiilli, eleventh and twelfth 

dorsal, and first hunbar visceral sej3:nients (accovdinff to 
Head) 614 

141. — Method of palpation in eliciliiifi: tenderness in the kidneys . 616 

142. — Position assniiie<l in kidney disord(*is, ureteral and kidney 

eoiic, liiinbay:(», ulenne and tubal adhesions and drag on 
baek, enleioplosis, espeeially alter removal of eorset , 617 

143. — Area of hype? algesia in coiigostion of kidney . . , 631 

144. — Arens of hyf»eralgesia in congestion of kidney assoeiated with 

diver congestion : Anterior view 634 

145. — ^Areas of hjjieralgesia in e<mgeshon of kidneys associated with 

liver congestion: Posteinn* view ..... 634 

146. — Area of liyrioralaesia in kidney and liver congestion . . 635 

147. — ^Area of hyi>eralgesia in nephiitis ..... 636 

148 and 146.- Areas of tenderness piesent in lenal ( nbeixMikwis . 643* 

150. — Areas of distribution of anterior s}>inal nerves . , , 660 

151. — Areas of distnbuticni of jmstorior sjfinal nerves . . , 660 

152. — Head zones of hyperalgesia usually assoeiated with kidney 

lesi(»n.s: Anterior view ....... 661 

153. — Head zones of hyperalgesia itsuaJly assoeiated with kidney 

lesions: Posterior view . 661 

154. — Area of cutaneous hy]>eralgesia in se\ore renal colic in which 

the stone was in the ureter ...... 662 

155l!— Pressure made ujum ureter in endeavor to obtain local ten- 
derness . 663 

156. — Tournieris points of jiressure in kidney and ureter lesions . 664 

157. — Relationship existing between pain and othey sensations arising 

in the urinary bladder ....... 673 

158. — ^Pain areas associated with diseases of bladder . . , 074 

159. — Relationship of rectal tenesmus to vesical tenesmus . . 675 

160. — ^Areas of referied pains usually associated with disease of 

urinary bladder 676 



xxviii LIST OF ILLUSTRATIONS 

'FIG. YAOS 

161. — Referred pain in disease of bladder . . . • , 677 

162. — Referred pain in disease of bladder ‘ 677 

163. — Referred pain in disease of bladder 677 

164. — Referred pain in disease of the bladder due to involvement of 

the pndic nerve 670 

165. — Areas of cutaneous tenderness in disease of the epididymis . 699 

166. — Areas of distribution of the tenth and eleventh dorsal segments^ 

and the first, second and third sacral segments on the 
light side 701 

167. — Nerve snp))Iy of female genitalia ...... 706 

168. — ^Area of distribidion of cord segnjents involved in uterine, 

ovarian, and tubal diseases ...... 714 

169. — Points of tondeniess as elicited by Donald and Lickley in 

ovarian, tubal, and uterine diseases .... 720 

170. — Areas of liyperalgesia in a woman two months pregnant . 736 

171. — Phenomena. accoini>anying lubal disorders .... 738 

172. — Areas oi‘ referred j)aiii in a case <)f labor . , , , 740 

173. — Areas of eulaueous distiibutioii of the thoracic segments . 761 

174. — T*()int.s at which the iTifereoslal nerves become superficial . 763 

175. — Lo<^alior] of tondcj'uess in various diseases of the chest and 

ahdo?ueu ......... 765 

176. — Location of hypcj’algesic z<mes and the areas of pain in cardiac 

and aortic lesions ....... 775 

177. — An area of hyi)(‘ra]ge.si:i corresponding lo portions of I he sec- 

ond, third and fourth dorsal zones .... 776 

178. — Areas of entaneous and deeper liy]u*ralgesia in a case of acute 

dilatation of the Jieart, accoinj)aiiied by acute distention of 
the liver 777 

179. — Hyperalgesic area in a case in which the myocardium is prob- 

ably in a state f)f hitoxication ..... 778 

180. — Areas of pain in a case of mitral and aortic regurgitation . 779 

ISl. — Area of sensory disturbances in a case of angina ]>ocioiis . 785 

182. — Communicalioii bolw(!cn spinal accessory and vagus . . 786 

183. — Emergence of the si)inal accessoiy from under the sternO'^ 

mastoid 787 

184. — Conducting paths for impulses from the heart . , . 788 

185. — Points of emergence of the dorsal nerves (anterior) . . 791 

186. — Areas of hyjieralgesia in a case of diaphragmatic pleurisy . 793 

187 and 188. — Areas of referred pain in pleurisy .... 794 

189 and 190.— Figures showing, on the left side, the areas of distri- 
bution of pain ill a case of diaphragmatic pleurisy with 
effusion; on the right, the areas before the effusion ap- 
peared ......... 796 

191. — Some of the areas of pain and tenderness in cardiac and pul* 

monary disease . • • , • • . • • 801 



P AIK 


CnAPTEB I 

GENERAL CONSIDERATION OF SENSATION 

To those who arc interested iu the study of disease, It is 
scarcely necessary to emphasize the value of the correct ap])recia- 
tion of pain as a symptom. Tlio imjiortaiice of its iiiter}>retation 
must be obvious. Almost ninety per cent, of all diseases either 
begin with, or have, pain as a proinimmt symptom at some time 
during their course. Therefore, a correv.t diagnosis can hardly be 
made without an intensive study of the various forms of pain. 

Sensation in Lower Animals, — We may, therefore, take up 
with profit a consideration of sensation, of which pain, as a psycho- 
logical entity, is but a part. In fact, to gain a comprehensive 
idea of pain, it is necessary to begin onr studies with those organ- 
isms in which sensation (nnerges from that sini]>le state in which 
all stimuli are responded to by reflex ]>rotoplasinic movements, of 
which the organism has no pcrce]ilion. 

Thic movement according to Loeb wx)uld he tlie result of che- 
motropism. All protoplasm is attradi'd by (‘( rtaiii substances and 
repelled by certain other substances, the attraction and rci)ul- 
siou depending upon the construction of tho protoplasm and the 
stress of its need or avoidance of the constituents of which the 
other body is composed. Smdi a state wo find in the ameba. In 
a higher organism, as the medusa, an aggi-egation of cells possesses 
the same threshold of irril ability for certain substances and thus 
they respond to irritation by coordinated motion and this seems 
toV^ due to the presence or absence of certain ions in the stimu- 
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lating substance. (Na ions start or inercai'e rhythmical contrac' 
tions; Ca diminish the rate or inhibit such contractions.) Or 
should the cells all not come into contact with the exciting factor, 
the one coming into eoiiiact can transmit its stimulus to other 
adjacent cells and in Ihrm ])rodueo a similar reaction to its oWs 
This propagation hy contraction is better examplcd in the 
Ciona intestinalis, where as a means of communication a set of 
cells are spcrially (lifTcrentiatcd so that th(‘y can better and more 
quickly carry stimuli fr<»m one structure to another. In other 
words, eondnetion is their function. These colls arrange them- 
selves into special groups, otc.^ and form what is lenned the nerv- 
ous system. JJiit in tlie lowest forms of life the nervous system 
is not a necessity, hut only an auxiliary in the life oc'onomy of the 
animal, as demonstrated by Looh. 1I< removed the central 
nervous apparatus of the CUona iiileslinalis and found that it 
still responded to a mecdianical slimnliis of one group of muscles 
by contraction of other groups, Imt that this res]H)iise was much 
slower than when the central n(‘rvous system was intact. From 
this he conclud(*d that while the central nervous systtm was not 
absolutely ncc(‘ssary (in this animal) still it servcnl a useful pur- 
pose in that the stimuli wen» conducted more* quickly and that 
thi^refore the threshold of resjionse was greatly lowered. In the 
earthworm, whi(*h is comjioscd of segments, each segment has its 
own special nerve supply. Forward motion in this animal is due 
to the alternate action of the longitudinal and the circular mus- 
cles. Fried lander found that removal of its central nervous sys- 
tem had no effect on the coordination of })rogr(ssive motion* 
This is explained by Loeh, who sajs that when the forward piece 
is elongated and attempts to shorten itself by contraction of the 
longitudinal muscles, the skin of the ahoral piece is stretched and 
that this stretching produces a sfiunilns to the longitudinal mus- 
cles of the posterior piece which then contracts and causes the 
animal to move forward. Thus at this stage of biologic advanco- 
ment, motion is not the result of sensation, hut is only a reflex of 
a veiy simple nature. In animals of a higher order the same 
stimulus exists, but the dimulus of otigin is in some cases far ^ 
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' iemoYfiii froth the stiroulus of effect. The conduction from place 
of htigiii to point of effect htdiig through nerve paths, the motion 
is still th.e result of a reflex, and this reflex either causes t^ ani- 
mal to move fo or draw away from the source of the stimnlns 
either as it is kmeficial or destructive to its economy. When it 
does so withdraw or when it rcai)oiids to excitor stimuli by rapid 
and irregular motion, arc these an indication of a disagreeable 
sensation or of pain ? • 

Reaction of Animals to Pain.— Many have assigned to the 
lower orgaTiisms the same pain sensation as that possessed by mah. 
The i‘ea.son assigned for this hyjwthcsis is that reactions take 
place to injurious stimulation, by various reflex movements, and 
that these reflex movtnnents arc the motor manifostation of pain. 
This interpretation is eonteskd by Norman (“Arnei-ican Journal 
of Physiedogy,” Vol. Ill, p. 271, IHIHI ), who states that in many 
animals, ranging from the simple worm to the higher v<»rt.ehrat^, 
such as fish, he has cut off segments of the bmly and otherwise 
insnlted the integrity of the stmeture, without, in some instan^, 
producing any movement at all, or, if movement oeenrred, with- 
out producing any which was greater than that caused by ordinary 
and slight stimuli. He maintains that the mmement of an ani- 
mal is not duo to impulses caused by the sensation which we desig- 
nate as pain. Should excessive reflex movements Ixj produc«Hl, 
they arc the r<;snlt of an excess of stimuli, not necessarily destruc- 
tive. llis experirnejits were varied and numerous. In one in- 
stance, he cut an earthworm in two; and while the posterior part 

■ performed very rapid twisting and squirming movements, the 
anterior half simply elongatc<l and went on crawling, the same as 
before the experiment. Is it possible that pain would lie felt iii 
the posterior part, and that tlic anterior segment, in which the 
main ganglia are located, would be free of pain < Horman 
elaborated his experiments further. He cut in half a leech, which 
was swimming in the water, and observed that both segments 
continue their motion without interruption. Starfish and crabs, 
- .as Well, showed no reaction to division. lie cut away tlie posterior 
^;oi the’ abdomen of a bee, while it was engaged in sucking 
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honey, without any interruption to its activity. He also .mix- 
tions the fact that sharks may be cut and operated upon without 
the slightest movenjent on their part. Experiments of this nature 
tend to show that one must ascend rather high in the vertebrate 
scale before true i)aiii phenomena make their appearance. In 
fact, it is only in mammals that this sensation is developed to its 
highest degree. In onr study of pain, therefore, wc must boar in 
mind that motor response' to an irritant is not always an indi- 
cation of ])aiii, bnt is only a reaction to stimuli (not necessarily 
sensory). However, Ixjfore ]m)c(‘('ding further in onr considera- 
tion of ])ain })hciM)m(*Jui \v(* shall study sensation and its attributes. 

General Consideration of Sensation. — Seiii^ation itself is 
the perception of an impression conveyed to the brain as the result 
of the activity of some perijdioral sense-organ. Tlicse sense-organs 
may give rise to both subjective and o])j(*ctivc sensations. Sub- 
jective sensation is the result of activity of those forces of the 
body which are concerned with its integrity and well-being. It 
giv(‘S rise to hunger, satiety, nausea, thirst, physical or mental 
depression, or exhilaration, jf)int sensation, and the like, and may 
be called an <)rgano-prol(*etive sensation. It also priKlnces the 
feeling of fatigue and exhaustion. Objective sensations j)rimarily 
depend, for tlu ir ])ereej)tion, n))on the preseiK'e of external re- 
ceptors, such as lhos(' of sight, touch, sjnell, hearing, taste, tem- 
perature, etc. Therefore, in order to have sensation, that is, to 
be capable of perceiving and interpreting stimuli, and of classi- 
fying them under certain empirical divisions as belonging to one 
domain or anotbei* of feeling, it is first necessary that our sensc- 
reeeptivc orgniis be intact, the sciise-eonveyiiig organs normal, the 
sense-inter])reting centers active and the associative. memory cen- 
ter (consciousness) intact. Should IIk! latter be disturbed, as oc- 
curs during ci'rtain menial diseases, anesthesia, etc., sensory stim- 
uli, irrespective of their character, either will fail to bo perceived, 
or, if they are, wull be greatly inodilicd. Since we speak of con- 
sciousness it may be well to briefly consider it. It has been de- 
fined as the ability, i)ower, faculty, or mental slate of being aware 
of one's own existence, thoughts, feelings, actions and scnsatioi^, . 
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wiie^er intellectual, moral or physical (Sudduth, 472), and must 
be present to take up and correlate the diffetont stimuli reaching 


the brain from the periphery. 

’ . Consciousness has been divided into two classes ; (a) subjective 
and (b) objective. Subjective consciousness tells us of things 
which originate in the iiiind (we shall have occasion to use this 
concept later in our study of hysteria). Objective consciousness 
tells us of things pt'reeivcd tlirough the senses. 

Of the senses wc <listinguish two varieties, the internal and 
the external. Tlie internal senses are, those which are concerned 
with the well-being of the organism, ami the relation of the dif- 
ferent parts, one to another. Thc^v inclmle muscle sense, joint 
sense, hunger sense, etc. The cxtoniul semsos arc those which 
are concerned witli th(‘ interpretation of external objects, and in- 
clude, generally >])<'iikiiig, touch, simdl, sight, hearing, taste, mus- 
cular and tcmiieratnro sense. Kach of these smises has u complete 
nerve apparatus of its own, consisting of sense,-receptive, seuse- 
conveving, and sense- perec] dive organs. 'Pho sense-receptive or- 
gaJis are the terminal tilamenls of th(‘ sensory nerves. The sense- 
conveying organs ar(‘ the axis eylimlers of the sen.st)ry ganglia cells 
(the nerves) and the 8ense-percet)tive organs an* the sensory cor- 
tical cells. 


We now have ibo apparatus; all that is lacking is the force. 
The question now arises, what is this forc(‘, and what varieties of 
stimuli produce the changes which gives rise to sensation ? The two 
most prominent hypotheses arc ll.at the stimulus is of a chemical 
or electrical nature or is a mechanical force in the form of vibra- 
tion. The chemical hypothesis is that (he e.xternal stimuli produce 
some chemical change in the e< ll, wliich i-caetion is propagated 
into other adjacent eell- until it reaches the perceptive center. 
Engelman (377) advances the idea that the itnpulsi; which cre- 
ates sensation is of an electrical nature, hut does not exactly de- 
fine what he means by electrical nature. JJy many, however, it 
is held that all sensation is the appreciation of arrested motion 


■ (vibration), this motion being the result of a mechanical, a chem- 
ical or an electrical contact. It is the motion of the ether mole- 
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cuIcB upon the retina which produces the* ^^foriuation pr decom- 
position of certain substances and it is iho ehouiical processes pf 
the formation and d('comi)OHition of these substances which detav 
mine light and color soiibations’^ (Loch, 101 C., p. 29J) ; the mo- 
tion of the air molo<niles upon the drum membrane of the ear 
which ^VauBcs vibration in endings of th(‘ auditory nerve by which 
new ni(>leeul(*R arc Imnight into contact witli each other' and 
souiul is jiro<luc(Mr' (Loeb); the impact of the odoriferous parti- 
cles nj)on the olfactoi*;) n(*r\c terminals in the imi<*ous meinbranc 
of the nose nliich cicat(»s mucII (cliemieal action), Por taste, it is 
essential that the sapi<I snlnt.iiiee shall eonn* iu contact with the 
taste-buds of the toiuiuc (chemicMl action) ; for touch, tlnit matter 
must come in contact witli tlic nei ve terminations in the skin. Thus 
wo sw that all sc'iisation (h^pends upon contact, and lh*d contact 
rise to motion. This motion is iu tic* form of \ibration 
(molecular), and the sensation produced dt'jxmds U)>on the scihc- 
organ against which the \ihration im])inges, E.udi t(u*minal sense- 
(»rgan takes nj) only the \ihratioiis produced in a ]).n*licular ine- 
diiim. For inslan<*<', in the normal slate, smnul is p(*rc(dved only 
wlien tin* air is in \il>iMlion auainst tlie c*oehlear apparatU'^; light 
(h*|u nds whollv iij)oii the vibration of the etli(‘r upon the retina; 
smell upon the imjmigcinent of minute ])h\sieal particles upon 
Iho olfactory terminals, etc. It is also of great interest to know 
that the sense percei)tion of these organs iu man is limited to the 
perception of vibrations which lie within certain limits. For 
example, the human ear is unable to bear if the vibration is 
below two per seismd, or greater than tliiTt^-lbn»e thousand per 
second. Thus man is nnabJe to hear the calling of a whale, be- 
cause the tone of the whale’s voice vibrates only two ])er second; 
as he also frequently is unable to hear the hummiifg of a swarm 
of gnats, a sound which is produced by a \ibrutiou of about thirty- 
five thousand p(‘r sewnd. 

Properties of Sensation. — Sensation possesses the following 
properties: quality, intensity, and duration. 

(1 ) QvalUy gi\es us an idea as to the cause of the sensation. 
For instance, the (juality of the sensation of sound entirely dif** 
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ferent from that of the sense of taste, ami it is this difference 
which enables us to correctly determine the source of origin 
(whether from a peripheral ben«^e-orgaii of tabte, hearing, smell, 
etc.)* It also enables one to distinguish variations in the same 
sensation. 

(2) Intensity enables us to distinguish differences in the 
strength of stimuli producing the same sensation, and indicates, 
also, the recej)tivc state of the organism to the sensation. At cer* 
tain times j^aiii is much more a<‘utely felt. This is due to the 
fact that at these tinier the organism is weaker, being eitlu^r re- 
duced by exhaustion or disease, and therefore it is more acutely 
affected by all irritative stimuli, 

(3) Dm at ion of a sensation dopciuls, first, ui)ou the inten- 
sity, and second, on tlie rapidity of the imimlbc. If the impulse is 
very inteii&o, the sensation in the sciisi-perceh ing centers jiersists 
for some time after the stimulus has ceased. For example, if a 
bright light is ])lftced Ik lore the (ves, the s(*nsation of light per- 
sists for some time att<T the light stimulus has Ixen remov(‘d; also 
if we gaze at a bright light and then close the ejes, the seubation 
of light still eontinues for a few sccondb. The rapiility of the 
repetition of stimuli also influenees the duration of the sensation. 
If the stimulus ns lepealed too Irequently, we find that a continu- 
ous instead of an interrujited sensation is felt. This is due to the 
fact that the s(»nse p(*rc(.ption of all stimuli persists for a short 
time after the btiimilus has ceased to (xist. Thus, if the stimuli 
follow each other at short inter\als, the sensation is that of a con- 
tinuous stimulation. At tunes, remissiona in sensation occur, and 
are due to fatigue of the cditral scnsc-fM rceiMug center. 

Centers for Sensory Perception and the Sense-Organs — It 
has been observed by GolU, II. Munk and of hers (Tigerstodt’s 
‘Thysiology,” p. 651), th<it in the dog the defitniction and 
removal of the motor region and the cortical la;>eis adjacent 
thereto cause a variety of derangements of bensatimi and of mo- 
tion. These cortical Ia\ers, then, must in some mamur be con- 
cerned with the perception of seii’^ation. It has been found that if 
the entire cortical area for the pobterior extremity is removed the 
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inusc1e$ of the opposite leg can no longer execute i^ly gnllM 
movements; that for some days after the operation a oomplfifr 
insensibility in this extremity exists; and that a certain bllsn^ 
ness of sensibility becomes permanent ^ 

With still more extensive destruction, the finer movement ^ 
the hand and foot are permanently arrested in the monke]|^ 
♦and for some tiihe after the operation the sensitiveness of the 
paws is somewhat reduced, so that the animal reacts only to very 
painful stimuli. In fact, the sensitiveness of the hand and foot 
becomes permanently so slight that a severe pinch produces no 
reaction at all (Mott). On the other hand, Schaffer has found 
that a monkey which does not react at all to a painful pinch im- 
mediately notices a slight tactile stimulus applied to the para- 
lyzed extremity. The monkey from which GolU had removed 
the entire motor region of the left hemisphere took no notice of 
the gentle tactile stimuli applied to the right extremity. 
Stronger pressiiro stimuli were always felt. Motor sensations 
were also somew'hat diminished. 

From this it will be observed that generally, except in the 
case mentioned by Schaffer, in which pain sensation was lost 
but tactile sensation was present, it will be found that, in case 
of destruction of the motor area, the sensation in the skin over 
the paralyzed part will also be reduced for touch, but present 
for pain. This might be accounted for on three hypotheses; (1^ 
that the impulse which would produce pain is so intense that 4 
spreads over a considerable area of the cortex, and is communi- 
cated to parts which are not destroyed and which still have the 
power of pain perception; or (2) that, owing to the strength 
and volume of the impulse, it is transmitted to the cortical area 
in the opposite hemisphere, and is there perceived; (3) that 
the center for pain sensation is not in the cortex, but lies proximal 
to it in one of the forwarding structures of the sensory apparatus, 
namely, in the optic thalamus. The first supposition gives wei^t 
to the argument that it is the extent of the cortical reaction which 
produces the relative sensations, either of touch or of pain, a small 
area giving rise only to touch, a large area to pain. This puapbJy 
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can be explained from the inhibitory action of the c^exjivl^, 
destmction of a small area being not wnfficieiit to aboUah tbO^ 
hibitory iinpulaes sent from the cortex to the optic tlmhumus; aiid 
their acting as controls over the sensory perceptions. - / . 

It has been found that general sensation and touch arc lost 
by destruction of the central and parietal convolutions, paracetir" 
tral lobules, and posxsibly the jKJSterior part of the frontal convo" 
lutions, and that, for the most part, the sensory area consists of 
post central and parietal convolutions (j-icszynsty, 498; May, 
397, p. 793). 

.Many sensory fillers enter the ])ost central convolution. Some 
also enter the pr<*c(‘ntral (*ouvolutioiu The first and second frontal 
convolutions also rc*c(U*\'e some? fibers; tht?y chiefly are, however, 
sensory fibers cmiiavtcul with the cen^bellar system. 

Upon destruction of these areas, the dirfereni sensations are 
differently affected, namely: (1) pain sensations suffer least, 
because a wider anui is required for their d(?striiction ; (3) pres- 
sure and temperature sensations arc somewhat reduced, but by 
no meatus abolislunl; (3) power of localization is profoundly 
affected; (4) motor sonsations are much disturl)ed. 

The areas for sensation are probably bilateral in their loca- 
tion. Mills claims that they are also found in the limbic and 
quadrate lobes. Wliile Uana admits that this is possible, he 
also bolds that tlie motor areas are also sensory (Church and 
Peterson, 500, p. 3(57). The fieiis(»ri motor area, in the optic 
thalamus (llio so-calh’d associative memory cculor of Loeb), is 
probably a depot for itiernory of sensation as it passes on its way 
to higher centers, in the limbic or quadrate lobes. 

According to Horsley (ibid., p. 1(53), the different cell areas 
for motion and sensation are superimposed in strata. Most super- 
ficially the tactile sense, then the muscular sense, and finally the 
pure motor sense elements are found. It appears that in these 
areas the granular cells are the active agents in sensory percep- 
tion, since lesions in this cell layer cause disturbances of touch, 
pressure, localization, muscular sensibility (sense of passive posi- , 
tion and of movement), and, less frequently, of pain and iem- 
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perUtuire. This disturbance occurs in the opposite side of the 
body, and, when a limb is involved, the sensation is iirbt lost in, 
and is Iasi to return to, the distal portion and outer margin (W. 
Fage> May, 3i)7, p, 796). 

Tho small pyramidal cell layer may aUo be* eoncenied indi- 
rectly in pain production, bineo iliese* eedlb are atropliied in 
dementia, ami may, tliorclorc', 1k» indinvtly a^hociatod with sensi- 
bility j Wauso it has been found that seiibihility varies almost 
directly in pioportion to the mental de\eloi>ment of the individual, 
and that the ])yramulal cells \ar 5 directly in proportion to the 
mentality. 

It has also been claimed that iho cerebellum is tho seat of all 
pleasure aii<l ]>aiii aetiMties ( F. (\mrmoint, ‘‘Le Cervelet et ses 
Fonetions”), auil also <»f those ^ e<uineeted with the emotions 
(Marshall, jn 25). Modern aniifomieul research, however, has 
shown that the eerebdluui is the <»hie1 central organ for the senses 
of (qnilihriurn, imiM»le tonus and orientation in space. And al- 
though it is j)ri(‘iiiiiieiitly a sensory organ, tlu cortex being a 
sensory cortex, it is not such for pain, for light touch, heat, or 
cold. 

Sense Perceptive Organs. Recent I> the sense-organs, the 
stiiiiiilation of wlndi eausis hensation, ha\( been divided into 
three elasscb: (1 ) th<* visceral MUise-orirans of the internal organs 
and their derivatives, (2) i1k ( xlioceplor, (»r somaric, sense-organs, 
which receive the inijirc'^^ions trom the outcT world, and (3) rtie 
proprioceptors, which rc(*eive irnpri'Shions from the muscles, ten- 
dons, etc., and report to the sen^dry area tlu* e>aet position ol the 
body and the relationdiip of jiarts to each other. 

The researches of Uead, Holmes, and Sla^rrington have served 
to show that tlie constituenth of sensation aie extremely complex. 
So far as the visceral receptors are concerned, we know very little 
about them. There are chemical, touch, heat, and (x>ld receptors, 
and undimbiedly receptors which have to do with the forces of 
gravity. Most of these reci'ptors Head has placed within his pro- 
topathic system. Tlu*y belong, phylogenotically speakhig, to old 
systems; are almost automatic, and for the most part are passed 
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over to the autonomic sympathetic nervoiia system. Their spinal 
representations are present largtJy in the lateral processes of the 
cord. Their central jmths arc not as yet definitely determined. 

The extroceplor somatic smse organs are divided by Head 
into the epicriiic and prolopalhic systems. The ability to dis- 
tinguish light tniicli (cotlf)n wool), two points of a compass (at 
small intervals varying with the part), and to discriminate slight 
variations in timipcrahire, are lu'ld by Ih'ad to be specific and iiv 
dividual entities. Together they eonstiinte his epicritic system. 
Their spinal, Tnediillarv, thalaniii*, and cortical distributions have 
beem fairly well d(‘fiiH‘d. To the protopalhic system on the 
other hand belong the faeiiliies tt» distinguish ordinary toiieh, deep 
pressure, extrenuss of heat an<l eold. Finally, aecording to Sher- 
rington, there exists another system, the propriocrpiire. Its re- 
ceptors are found in many places in the body, ehielly in the ten- 
diais, muscles and bones, and also imvst eharaeteristieally in the 
labyrinth. Its idiief sensations are those eoiuj('ct<‘d with the orien- 
tation of the bo<ly in space; tin? vestibular nerve being its chief 
cephalic, ganglion and the cerebellum its chief central organ. 

Stimuli,- Th(* stimuli necessary to prodm^o a sensory-reaetion 
may be mc'clianical, eliemi('a], thermal or eh elri(;al. Any of these, 
when applied in normal (piaiitity, ami with normal force, produces 
a normal reaction; but when aj)plied with execssive intensity, all 
are capable of stimulating the specific pain receptors. 

'Interpretation of Sensation. — If Ave f?onsider for a moment 
the embryologica] d(*velojinient of the human body, we And that 
tlie external organs of sensation develop pari passu with the in- 
ternal organs, but that the external ones arc practically without 
function until the fetus is born. During the period of intra- 
uterine existence*, tlie external senses arc lying dormant; but as 
soon as the fetus is born, and feels tin* touch of air u])oii its sur- 
face, it has entennl upon a new life, and one vast complex of 
sensations reaches it from every side. Embryologically the vesti- 
bular sysbmi devcdo})s very early. 

These s(*nsations are for three purposes: (1) to provide pro- 
tection for the organism; (2) to provide for its development; and 



IN^jEEPRETATION OF SENSATIOK X3 

(S) to provide for its reprodnction. Wo find that iu general 
everything whieh reacts unfavorably to the brginiisin causes dis- 
tasteful and* disagreeable sensations. These, Avhoii, of a peculiar 
quality and intensity, give rise to the sensjUion which we term 
pain. It is also found that everytlung which acts or aids in the 
growth, development and reproduction (d* th(‘ organism causes 
pleasure, lletwccn the tivo extremes of pain ami j)l('tisure there 
exists a neutral stat(», where, he<*ause of the w-ealuiess of sensory 
stimulation or perc(‘ption, a slate neither of pleasure nor of paiu 
is produ(HKl. This we lerin the daU^ of imiifforencG. Therefore,' 
w^e maybe said to have three states of sensory mental actmtics, 
namely, i»ain, indifference and jdeasure. 

Dkfinitiox Oh' VMS. -raiv is dislinclly a mental interpre- 
tation, and eaniiot be strictly d<‘tin<Mb It is the iutorpretatioii of 
some abnormal and generally Jiarmfnl ))ro<*css wbicli is oirurring 
in tlx* organism. It <*a.nnot be classed as a sensation, but ratlier 
is the rtsuU of the p(‘rcci)tiou and interpretation of sensation by 
the mind. Our consiih^ration nf pain will naturally lead us into 
a discussion of its antithesis, pleasnr(s since the two are inti- 
mately connected in their percei>lion and in their interpretation. 
Jloth are the result of mental activity, 

Mkntai. Activity.- -According to many authors, tliree divi- 
sions of mental activity have been assumed: intellect, or iho 
faculty of ihouglit ; sensibility, or ilie fa<Mj]ty of folding, and voli- 
tion, or rhe faculty of voluntary action, d'bis is manifeHtly a 
purely artificial division. While* we are iirimarily jiiteresled with 
the second division, it is my piirpo'^i; to show that it is intimately 
bound up with the first (intellect). 1 shall also point out that the 
intellect can, l)y the exendse of memory, reeall to mind the ob- 
jective sensations classified as paiu, and, by making them perti- 
nent to the moment, ('-ause th(»in to appear real, as if experienced 
at the time. In other wonU, iutidlect is able to produce, without 
any objective means, the sensation of pain. This class of pain- 
sensation, which seems to a})pear without any definite causative 
factor, is frequently called subjective pain. 

The crudest mental impressions consist of the primary seiisa- 
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tioiis of touch, sight, hearing, taste, smell, and temperature, •wHm: 
are objective, and muscle sense,, joint sense, hunger 'sense, etc.*, 
which are subjective. These, when carried to and interpreted bj 
the brain, result either in pleasure sensation, neutrality, pr pain; 
and as a result of tluise mental interpretations there arise certain 
mental states, such as joy, sadtiess, pleasure, and happine.a8, which 
in turn may give rise to mental activities, such as anger or its 
converse. 

Mental States. — I do not mean to say that all sensation 
must definitely Im; int(*rpreled eith«>r as painful or as pleasant, in- 
asmuch as there arc sensations which are neither painful nor 
pleasant. These arc ref(‘rred to as neutral ttenmlions. For in- 
stance, the sight of a tree may l)o neither pleasant nctr painful, 
but the recollection of certain facts associated with that particu- 
lar tree may r<‘call, at the sight of it, certain thoughts that induce 
a painful or rather unha])py emotion; and here it is well to dif- 
ferentiate emotion, which is a mental state, from pleasure-sense 
or from ])ain, which arc hut sensations. Ideas or thoughts may 
give us jdeasure, but it. requires an external stimulus to arouse 
the pleasant sensation that may accompany thought, such as is 
found in reading, in ILstening to .sounds which are pleasant when 
grouped in the form of harmony, in hearing beautiful ideas well 
expressed, or in .s('eing Avondrous productions of blended colors 
in the form of a hcaiitiful landscape. Therefore, the use of the 
word pleasure should he restricted, I think, to the mental state 
following npon pleasant or agreeable sensations, which, in turn, 
shouhl be called pleasure-sensations. Thus we have the emotional 
condition of idi.-asure and of its converse, displeasure. 

Mental Resultants. — From every mental state, certain de- 
rivatives arise; for ijistauce, anger is often evolved from dis- 
pleasure, while pleasure gives rise to elation. It is the affective 
state which we are in that colors our perception and guides our 
acts; and it is i)articularly fitting, in this connection, that physi- 
cians should bear in mind that the fundamental cause of an ill- 
behsved, crabbed disposition very often is to he found in the 
elementary sensations coming from the periphery, acting as ea^ 
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ciitor8 to a possibly already overwrought aud abnormal uerrona 
System. How easy it is, on this hypothesis, to account for the 
sour and surly disposition of iho dyspeptic, or the forbidding as- 
pect of the chronic sufferer. They are worthy of our kindest con- 
sideration, for their disposition and their evil manners are often 
due to causes over wlii<'h ihvy hare little control. 

Hkjlation of Pain and Pi.kariirk to T^Untai. Statks, — Ac- 
cording to K^rarsliall, pleasures and pains are but differential quali-^ 
ties of all menial states. To this I niiisi take exception, for, to 
my mind, they are but interpretations of sensations which are 
perceived as arising in Ibe pcTijdiery. 

It would ‘*ucm nion‘ litting that ]>l(*asur(», when applied to sense 
perception, should be spok<‘U of as pleasurc'-sensalion. For in- 
ataiice, a cool bath tak< ii on a Avann <lay gi\(‘S rise to a pleasant 
sensati(m and at th(‘ same time jiroduee*^ phasure; hut thoughts 
of an absent one, or of some jo^onM past event, may give pleasure, 
while at the same time we luiv^e no idtasant sensation. 

Next it Ixdaxnes us to ask, ean both })leasnre-sc»nhntion and 
pain be ])ereei\ed al the same time, and, if they are not ]»erccived 
and faelors wdiieh ordinarily jirodnee them ar<» presimt, is their 
non-iMTeeptiuii due to the fact that they neulrali/o eaeh other } 
It is ineoiieejvahle (hat two such opposites as these could exist in 
consciousues.^ at tlie same time; and it is eutindy improhahle that, 
should sueh a skUc' exist, tludr eonira action would produce a con- 
dition of neiitralily, Avhieh is tin rc*sult of two active, ecpial and 
ojipo^'ing forces. For iiistanci*, the* distress winch comes from an 
ulcerate<l stomach or an irritated ^ore catuirit la* neutralized by 
the physical pleasure di rived from ejiiderrnii* sources. We experi- 
ence either pleasun or pain; there is no halfway stop wliore the 
one counteract^ the otlu i, giving rise to a slate neither of pleasure 
nor of jmin, but of neutrality. Yet, in some eases a transition 
from pleasure to pain-sensation may occur, for it is found that 
sensations which ordinarily are interpr(»t<*d as pleasant may, from 
frequent repetition and exe<*si«ivc stimulalion, become painful, as 
in pericementitis, in which at first a pleasant sensation is pro- 
duced on lightly pressing the teeth together, but which, if the 
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preSv«<ure is conlijinril or inoroasorl, results in pain. Another ex- 
ample is priapism, in which the Jisterition, which at first is ple^-. 
ant, if continued, soon becomes painful. Gentle friction over the 
body, especially over the nape of the neck, is pleasant (to most 
people) ; yet, if the friction br^comrs excessive, and the nerve- 
endings are irritated, the jdcasant sensation is transformed into 
a painful one. Again, a harmonious play of colors is soothing and 
pleasant to the (*ye; hut I(‘t the colors be exceedingly brilliant, the 
jdeasant semsation is trajisformed into a disagreeable and painful 
one. Another example may be deduced from the semso of hear- 
ing. Wo all know how plcusaut to tin,* car are the tones of a harp; 
but change tlu^Jii into the shrill notes of I he siren and we almost 
shriek with j>ain, or ralher let us say distress. Yet, if now we 
modify the vibrations and nMliicc them iji nninl^cr, the distress 
disai)jiears; and tlie sound, whih* neither jiainful, nor ])leasant, 
may become plcasajii if we ])lac(» among its components some half 
tones which increase the fullness and volume, '^I'hcsf* ar<‘ examples 
of sensations changing from j)h*asant to ])ainfiil, and then back 
again frojn painful to [deasant. I'lie changes wliic^h bring this 
about arc the result of variations in the foree and rapidit}^ of the 
impulses iin])i]iging on the nerve terminals, 

(^n*lain laws liav(‘ been deduced from tliis transitional inter- 
pretati(ui of impulses from pleasun* to pain, of which the two 
following are taken from .Molu'r (“Psyehology,’^ p. 225), who 
says that : 

(1) IMeasure is an accompaniment of the spontaneous and 
heahhy activity of our faculties, and pain is either the result of 
tliiur restraint or of their exe<‘ssive exercise. 

(2) Pleasure increases with increasing vigor in the opera- 
tion, np to a certain nonrial medium degree of exertion, and pro- 
gi’essively diminishes after that stage is passed. Farther on, 
jdeasure disappears altogether, and beyond this line pain takes its 
place. 

Whether this interpretation is correct is not yet apparent. If 
the receptors for light and sound, for example, have specific pain 
receptors, tvhich have a definite threshold value and only react 
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when the intensity of the stimnlus has reached a definite pointy 
thhn the older hypothesis that assumes that pleasure passes into 
pain fails. By bearing in mind the analogies in skin sensibility, 
it would appear that such specific receptors are probably present, 
^ and recent studies of sensation tend to show that they are pres- 
. ent and are irfdependcnt of others of a lower threshold value. 
Should this principle hold true for th(' sensory systems through- 
out, epicritic and protc])athic, our conce])tions of pain and its re- 
lation to pleasure will be markedly altered and simplified ; we then 
may discard much of the iiietai>hysieal speculations regarding the 
relations of pleasure' and pain. These, however, will be discussed 
more fully in another chapter. 
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THE NATURE OP PATN 

Definition. — Variou*^ (lefiiiitions of pain have boon pvon by 
diffor(‘nl anthers. Afondo <^ays that ])aiti is an irwlioation of int<T- 
foroijce with tho ]M)wor of nutrition of tbo organism; ploasiiro, 
of tho olovalod powor of nutrition of iho organism, (iiliiian thinks 
that tho sonroo of all ploasnro is tho rono\val, on tho part of the 
nerves, of tho activity that has alroa<ly bocomo familiar to thorn, 
while pain has its source in th(* violation of nervous habitude. 
Moynort and (lilinan think that tbo oflootivo working of tho 
psychic fiin<*tions is the cause of pleasure, while any obstacle to 
these functions is the eanse of pain. Sidney E. Me/es says that 
pleasure is attention without difficulty or obsl ruction, while pain 
is attcuition with difficulty. This a|)plie& to mental pleasure par- 
ticularly, as close attention with deep thought is pleasant, while 
obstruction tf> this attention and thought, due to internal conflict, 
distress of mind, or other causes, is painful (Bianchi, p. 346). 
Biuncdii further says that wheiie\cr there is internal emotion, or 
extoriori/ation, in response to the needs of life, there is pleasure; 
when the movement is hindered or obstructed, there is pain. This 
applies particularly to hunger pains. 

The aspect iheoty, as hold by C. I). Strong (473), regards 
pain as the highest degree of displeasure, and holds that the pain 
of a cut or of a burn can always be analyzed into a tactile or tem- 
perature sensation, on the one hand, and a feeling of displeasure 
on the other. Kulpe evidently was the inspiration for this idea, 
for he is quoted by Strong as saying that ^^the characteristic fea- 
ture of pain is not the sensational quality, which is never absent, 
but the feeling of the disagreeable, of which pain is the highest 
18 
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degree.” On the other hand, Ldnnann does not entirely lose 
sight of the sensatbnal element of pain 'When he says : *‘A feeh 
in^ 'whether of pleasure or of pain, never occurs apart from a 
sensation, however 'weak, and in every case where such an isolated 
feding is supposed to have been observed, the sensational element 
has merely been overlooked.” 

Meyers (122, p. 744) says that pain is a beneficent reaction, 
through the ner\ous system of altered structure or disordered 
function, against thresteniug forces. Dunglison, in 1857, defined 
pain as “a disagreeable sensation which scarcely admits of defi- 
nition” — ^truly a \cry indefinite definition. Quain (471), not 
more clear, said that “it is the representation in consciousness of a 
chau{^ produced in a nerve center by a special mode of excita- 
tion.’^ Siidduth says that “pain is a mental state, an element of 
consciousness, due to the p(ree])tiou of an injury to the body or 
to the feedings.” By this definition it is seen that Sudduth holds 
that there must be a condillon of mental ajititude or perception, 
for otherwise it is not possihle to decide as to whether or not an 
injury is painful. 

Schopenhauer tnni'- to sclmlastic philosophy and the intro- 
spective method of deduction, for he believes that “pains are 
positive and pleasures are negative experiences ; pleasures are due 
to the absence of pain, and the intensity of one is often in propor- 
tion to the other feeding that prweded it ” Another definition, 
of somewhat the same character, is given by Spinoza, who says 
that “pleasure is an emotion wheteby the body’s power of activity 
is increased or helped, and pain is an emotion whereby the body’s 
power of activity is diminisbed or checked. Therefore, pleasure 
in itself is good.” (Spinoza's “Improvement of the Understand- 
ing.”) 

Aa one retreats farther into the past, it will be seen that the 
physical properties of pain were not perceived, and that only 
a metaphysical interpretation was taken into consideration. 
The early Celts and Teutons had a mythological representation of 
disease, called Hela, a ghastly form who received all who died 
of disease into her residence, Niflheim. In this were the Hall 
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Elidnir (pain), her bed, Koer (disease), and the table, Hiingur 
(Allen, 510). (^ieero de'^^cribod pain as a disagreeable move- 
ment in the body (35) ; Gambuus called it a disagreeable sensa- 
tion which the mind would rather not experience ; while Sauvage 
spoke of it as a disagreeable sensation originating from any lesion 
of nerve fibers (5). Valentine (507), Wundt (508) set forth the 
idea that too great an int(‘nsity of stimuli may cause pain; Erb 
held that every iiier(‘ase of sensory stinnili is capable of producing 
pain as srwm as il attains a certain intensity; Eulenburg (500) 
states that it is a gnuliial increase in the feeling which accom- 
panies every sen‘^ory process. 

From the ])r(‘c<*ding, we see that there are two ideas underly- 
ing the various <h‘finitioii‘i for pain ; the one physical and the other 
inetnj)hyaical. Tin* older writers dwelt ujxui its psychological as- 
pect, namely, that it is a di^agreeahle sensation, while the modern 
thinkers add that the di-iagreeahle sensation is the result either 
of lessemd llutriti^e activity in the cell (receptive or perceptive), 
or is the indicator of the reaction against whatever tends toward 
the destructiem of the organism. 

VnirvusalUy oj /Vz/n.— As an evidence of the universality of 
pain, wc fiiul wi)rds expressing il in all langnag(»s; and as an evi- 
denec of the aTJti<|uity of its existence, we tijid that the word ex- 
pressing it is practically the same in all languages having a com- 
mon origin. In th(‘ English laziguage, the name is probably de- 
rived from the Aliddle Kiiglish, and is a term used to convey the 
idea of suffering. This, in turn, like a similar expression 
found in all modern languages, was probably dzudved from 
the Latin pa^na, which means a i)nni>hmeut, and which no doubt 
originated in the Greek word irolva^ also meaning a punishment or 
penalty. 

Metaphysical Oonsfderation of Pain. — Thus far we have been 
considering pain as a sensation. This, according to Marshall 
(^Tleasnre and Pain,’’ p. 25), is untenable, for the following 
reasons : 

A sensation must have a receptive, a conducting, and a per- 
ceptive organ and 
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(1) No center for pain has ever been defined or located.^ 

(2) No special means for pain production are present, as in 
the case with other sensations. 

(3) Pain is aroused by the most varied stimuli, while sensa- 
tioiis are aroused by well-defined and limited stimuli, which must 
be exerted upon a special ^pnsory-percoptive apparatus. 

(4-) Sensations are tliomselve.s both painful and pleasant; 
therefore, pain and pleasure are but attributes of .sensation, and 
cannot exist by theiuseh’cs as separate sensations. For instance, 
heat, cold, taste, smell, hearing, and sight may all be painfully, 
as well as pleasurably, perceived. 

(5) Pain may exist in the intellect without any peripheral 
cause, but in this case it generally acts as a qualifying factor in 
emotion, which is a mental state. It is extremely difficult to say 
whether an abstract i(l<*a can or cannot lie painful. Perhaps the 
most we can say is that it is either agreeable or di 3 agre<'able. 

(G) Another argument sometimes advanced against paiu be- 
ing a distinct sensation is that we can draw up in the imagination 
a representation of sensation without its actual presence; but wo 
cannot, by any stretch of the imaginutiou, conjure a picture of a 
pain, but must alwajs associate it with some sensation, such as 
touch, heat, cold, etc. 

Newer research has shown that Marshall’s position is abso- 
lutely untenable, hut wo shall for a niomeut discuss its merits and 
demerits, with the hope of a<ldiiig light to the whole subject. With 
regard to Marshall’s first proposition, that no center for pain has 
ever been defined or located, it may he said that while, as a rule, 
physiologists and psychologists do n(»t limit i>ain perception to a 
particular region of the brain, they hold a rather unanimous ladief 
that the sensations, of which pain constitutes a part, have their 
centers in the postcentral gyri. Calkins speaks more definitely. 
He holds that the centers for pleasure and pain are in the frontal 
lobes, and that it depends upon the state of nutrition of these 
cells whether the excitation which comes from the motor areas of 

1 At the present time, however, most physiologists hold that the pain center 
is located in the optic thalamus. 
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the Bolandic fissure produces pleasure or paixk If the ceBe eve he 
a building-iip process, that is, in the stage of anabolkm, the result 
is pleasure; if thej are fatigued, the result is pain. If the state 
of nutrition exactly corresponds to the state of need, the result 
will he neither pleasant nor painful, but will be one of indiffer- 
ence, This is a purely speculative hypothesis. What, in the 
first place, produces the nutritive derangement in the frontal 
lobes ? It is a fact thal a patient who is fatigued, either mentally 
or physically, will feel painful stimuli more acutely than one who 
is not in such a state of fatigue; hut it is also true that fatigue is 
not necessary to the perception of pain, since even those who are 
in the l)est of health may suffer from it. 

More recently it has been held that the pain perceptive cen- 
ters lie in the cortex of the postcentral comolutions, hut Thomas 
and Oubhing f512) foiunl, during an operation, that the post- 
central convolutions could be manipulated without i»aiu, the pa- 
tient at this time being pi'rfectly sensible and alert to all sensory 
phenomena. The operation consisted of incision of the oercbral 
cortex and removal of a tumor, all without pain. During the 
operation, the patient had not the “least sensation of auy descrip- 
tion, though the operative technic required the cutting across and 
the breaking up of many fibers, as well as the irritation of the 
gray matter.” It is intercbting to observe that these areas cred- 
ited by many with pain production were, wlieu irritated, entirely 
insensitive. This, however, may not entirely negate their pres- 
ence because painful stimuli are effective only in the receptor 
end of the neuron or in the course of the neuron, and it is likely 
that the center of perception, since it possesses no adequate ap- 
paratus to receive a pain stimulus, would be unable to iierceivc it. 
Centrally projeided pains, as from thalamic lesions, are of an- 
other type. Hero the asboeiative memory centers lie and at the 
same time it is the region where the third neuron of the sensory 
nerv'cs arises — and thence passes to the periphery. However, if 
centers for pain perceptions are admitted, there mubt be more than 
one ; and at least two must be separated : (a) centers where the 
sensations are received, and from whence they are projected to 
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|>6i«et>tive centers, as the tbalainuS, for instance (see tha' 
tamie lesions), an4 (b) centers which zecord the painful impreS’ 
sions in memory, and in the future, cither upon some subjective 
or periidieral irritation, project them into the perceptive centers, 
where they give rise, in consciousness, to the sensation called pain. 
tChe following diagram exemplifies the meaning of this : 



Fio. 3.— fk!HBJ»ATic Iluistration, Showing How the Vabious Sensa- 
tions ABE Transmitted from the Feiuphery to the Drain Cortex 
AND from thence TO THE TwO Blt^lN CENTERS. 

(1) The tdeahon center wliere the different perceptions are correlated into 
thoughts and ideas (objdPtive sensation), and (2) the memory center, 
where the separate perceptions are stored until again they are called into 
consciousness. A block at A would occlude all Bciu|ory perception of 
stiinuli and the memory storage of the same. A block at b would occlude 
the transmisMon of present acting sensory stimuli, so that they would not 
be perceived in consciousness. However, the center still receives im- 
pulses from the memory center, which it may evolve Into consdouaness, 
wl^ they are perceived as acting in the present (subjective sensation). 
If the path to the memory center is destroyed, all recollections of prior 
sensations are lost, and the ideation center, owing to lack of comparison 
witii previous sensations, would be unable to correctlyinterpret the ones 
it thm receives and may interpret cold as heat, or toudi as pain, etc. 
^^areMheda). 
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Kemmy Oenterg for Pain. — It is further evident that all of 
the energy received in the areas for painful impresaipns is not 
transferred to the areas of perception of pain, but that somO of 
it is transmitted to the memory areas, from v/henco, in the future^ 
it may be transferred to the areas of mental perception of pain, ’ 
thus giving rise to pain wliich is subjective in consciousness, and 
therefore called subjective pain. 

In regard to Marshall’s second point, it will be shown later 
that special fibers for pain conduction do exist in the peripheral 
nerves, cord, and brain (cortex), and that these fibers carry im- 
pulses from })ain receptors existing in special areas, and have the 
single function of carr;\ing pain impulses and no others. Head 
has done more than any other observer to establish the fact that 
the different sensations have separate receptive organs, which re- 
ceive stimuli ])eciiliur to them and to ]io others. 

Marshall's third ohjeefion is harder to meet, in the present 
state of knowledge, for it may bo true that certain irritations, 
exerted to excess on some sense organs, may produce pain. While 
as yet no specific pain fibc^rs have beem discovered to be proi^ent 
in the retina of the eye,^ it is not improbable that su(*h fibers 
exist; or, should they not exist, that tlie reaction which excess of 
stimulus pro<lnccs in the receptive optic cells in the brain causes 
fatigue of those cells arid that this is transmitted to the fibers of 
adjacent cells, in which a reaction interpreted as painful is pro- 
duced. 'J'liat such a hypothesis is not entirely without basis, may 
be seen from the assertion that “there are sjx^cial pain nerves run- 

*Jn this respect, Foster FhysioJojfy,’* *5th eeln., Part IV, pp. 281, 
282) agrees with Ooldseheidor (47.'?, '‘l?eber den Sehnierz, p. 8), and in 
speaking of the pain from stimnlation of the retiui^ says: have no evi- 

dence that simple Bliiiiulation of the rotina, however excessive, wilt give rise 
to pain, meaning, by pain, the kind of sensation we fee) when the skin is cut 
or burnt. We have no evidence that an auditory, or an olfactory, or a 
gustatory sensation can, through mere intensity, become converted into a sen- 
sation of pain. We may assume that the pain which we feel when the linger 
is cut 18 a wholly different thing from the pain which is given to the most 
delicately musical ear by even the most horrible discord.’' These considera- 
tions suggest to Foster that cutaneous pain is not simply an exaggeration of 
tactile and temperature cHiDsations, but a separate sensation developed in a 
different way« 
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^ j ning pamlld to and in the same trunk with the sensory nerves, 
having a special sense of perception in the brain, and operating 
only under the influence of intense irritation,” Matzinger’s (328, 
’» p. 138) statement, that “it is unlikely, and contrary to natural 
laws, that there should lx* an elaborate mechanism of highly or- 
ganized tissue which is dostined never to come into use in some 
individuals, or at least only in a very limited way,” will have to 
undergo modification, for it has be('n provcii that there are such 
tissues in the form of a])Poial nerves (pain, etc.) for certain types 
of sensation (Edingor, Head, Strumpell, etc.). 

As to the foiirlh objection, that pain must be an attribute of 
sensation bccaubo each sons.itiun may be both painful and pleas- 
ant, it is rather difficult to formnlate a proper answer. Were it 
not for its clear .sc])<irntion, in the skin, from all other 
sensations, one would be forced almost naturally to the con- 
clusion that pain really is only a (pialifying factor in sensation. 
Yet it is {K>ssiblc that tlu> ]>ain sense which one finds in the 
periphery is a highly difFerentiated toueh-8cns<> ; that pain is 
present in other orgajis from a too great stimulation of their 
sensory end organs; aaid that pain is [iresent in their ceiitera from 
overactivity. 

The fifth ami sixth arguments are not supported, in view of 
the general hyj>othesis that thi're are K])e<dfic pain sensations. 

Oansative Factors in the Production of Pain. — The produc- 
tion of pain depends ujam the* pre«oiiee of a proyiCT stimulus and 
the integrity of tho reeeptixe, the conveying, and tho interpreting 
apparatus. The stimuli may Ik*’ dn ided i’lto those due to me- 
cbameal changes in prcssuie, to tovnua, to chemical changes, and 
to electric or thermic reactions. I’he stimuli due to nwchanical 
changes are exerted either upon the terminal filaments of the 
• nerve, or on some of the iieuroiw (xtciiding from the brain to the 
periphery. This raeehaiiieal irritation may be due to prenaure 
from an inflammaloty exudate (see Inflammatory Pain), to pres- 
aure hy new growth "f, or to prolonged, strong contraction of a hol- 
low organ (Ma<*kcnzie). Hemorrhage in the body tissues will 
almost invariably cause either deep pressure pain, or epicritic pain 
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(Head), unless the rupture ib an areolar tissue^ when, dying to the^ 
looseness of the ti^suc^s^ pain is not present until the local did* 
tention becomes excessive, or until pressure is made on adjacent 
structures. In rf‘gi6n« where the tissues are denser and more com- 
pact, pain is v«*rv bcvere, oven from the begiiuiing of the hemor- 
rhage, as iu h(‘iii()rrhagic pancreatitis. In cavities, also, hemor- 
rhage ib often i)r()\ocjiti\e of the most intense distress. This is 
imrticularly true of ihe jH'ritoiical ca\ily. The cause of this ex- 
cessive pain is rather liard to (hteniiinc, iu view of the fact that 
iu this location the resistance to tlie hemorrhage is almobt nega- 
tive. It nia,> Ik* that hlood possesses boine buhstances which are 
particnlarl;\ irritating to the iicritonenin, and that this irritation 
is transinitttd to tli(‘ Imk 1> wall ah pain. E\en as hemorrhage 
eaiises pain, so also in some cases id eongestion, it eases the pain, 
as iu swolldi turl)inat(S, prenicustrnal eongeation of the 
utonis, etc. 

The ejictd of the surfatp slinmlalcd is important in (he pro- 
duction of certain kinds of jiain. If the ar(*a of stimulated sur- 
face is too small, no jiain is fell. It seems (hat, in certain areas, 
only ail aggn^gute of stimuli ean jiroduee pain (Tigersti^di, 483, 
p. 467). 

The sliinnlus wliicli eauses ]>aiu may not be (»f any greater 
magnitude than (hat wliiidi is daily experienced l)y the organism; 
yet, from frequent repetition, a e<mdition is reaehed iu which, 
before reeovery from one stimulus, tlie cell recei\(\s another, and 
so on. Each stiimilns leaves a little of its irritative quality, 
until the tension from the aeeuiimlatiou of these irritative 
remnants luvonies ioo great, ami ndease of nervous energy 
takes ])laeo in llu' (‘ell, the pain tlireslnJd is reaehed and the 
seiKsation of pain n^sults. After oiiee having overcome 
the threshold, seeondar\ diseharges take place on a slighter provo- 
cation. 

Sudden (ilttrnHans o( blood pressure create pain, as is seen 
when a louriiiqiiet, \>hieli has been on a limb for several hours, 
is removed. 

Toxemia is a cause of pain, particularly in severe anemia of 
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a' j^art, sudi as is found in ciuboli of tho arteries.^ Jatncs re* 
{Ktrted a case of complete ot>!;tnietion ui circulation of the aorta, 
in whieH, after the ligation, the patient had the most severe pain 
(D. W. Mitchell, 2(i3, ]». 52). The causes of this, “Brown- 
SSqaard thought to 1 k> an ac'eumulatihn of OO 2 in the tissues. 
Vulpian regarded it as being duo to the lack of oxygen, while W. 
Mitchell thought that it might l>o due to sudden aunlbilatiou of 
nutrition, osmosis and conditions of ]>ros8ijrc.’’ 

Pain may also bo due to the accumulation of ioxic products 
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in a part, as CNOiupliticfl in llio fati^uo pains of imisrlc, wherein 
the prodnets are llie roMilt of nietaholie waste; or else llio toxin 
may be dcrivet] from e\o^cTioiis soiiree^, as from tlie alimentary 
tract or from an outside toxic agent, aleohol, etc. It may also be 
the result of toxins from baetfudal organisms. Tho toxin acts 
upon the receptor celU, or on the sinsory ner\e substunce to 
which the irritant may 1 k‘ transferred. 

As to chemical causative factf>rs, there may be many, princi- 
pally in burns, hevc*re jseheinia-*, etc. From the nature of the 
condition, toxemias might also Im* cla-^sed among chemical agents, 
inasmuch as in toxemia the poison or irritant is of a chemical 
nature. 

‘Very severe pain is foU in infarct kidney nfaiperin). Pain is also 
extremely severe in arteriosclerotic tbrombosis (HuorRcr and G^»is). Intensi* 
pain is also felt in arteriosclerotic thrombosis of the lower limb, a disr^ase 
wfaieh is especially prevalent among the Kuhsihu Jews. The pain is so u|;on 
Uizig and constant that the poor suffcicrs wilt consent even to tho extiemo 
mnedial measure of amputation rather than bear longer sutferlng. 
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Decreased alkalinity of the hlood, as suggested by Sir Lauder 
Brunton,^ may also produce pain. This may explain the cause 
of the generalized aching pain that is present in infectious 
diseases. 

Photochemical changes in the rods and cones of the retina of 
the eye are produced by light. When the light is too severe, these 
changes are excessive, and the stimulation of the optic nerve 
is stopped or modified, so that vision is obscured and pain results 
(Matzinger, 328, p. 139). 

In some cases trophic changes in the skin may also produce 
pain. This may be peripheral, due to irritation of the sensory 
receptors (i>rotopathic), or central, due to changes in the sensory 
cell distribution in the cord. 

Electrical reactions cause pain, as may Ix; proven by the use 
of the painful, interrupted electrical current (Head, 519). This 
is one way of testing sensitiveness to pain (see Intensity of Pain). 

Heat and cold are frequent causes of pain production, the 
reason evidently being some chemical change in the region of the 
sensory receptors. This, however, wdll he more fully considered 
in the section devote*! to the relation of pain to temperature. 
Freezing of a nerve wdll cause such an irritability of the nerve, 
below the point frozen, that ihc least pressure upon it causes pain 
in its distributive area (Weir Mitchell, 203, p. 18). 

Apparatus for Receiving and Conducting Pain. — The various 
forms of receptive apparatus are not, as yet, well defined. Special 
terminal filaments are present for certain forms of stimuli, but 
their distribution is little known. From the universal presence of 
pain, it w^ould seem that the scnse-receptive organs for pain are 

*Sir Lauder Brunton (536) stairs that ho became infected with the 
staphylococcus pyo^yenrs aureus, and that numerous boils developed which had 
a stinffing, burning pain, generally worse about three or four hours after 
eating — a time when digestion wouhl be most active, the absorption of the 
acid-formed contents of the stomach greatest, and the alkalinity of the blood, 
from their absorption, least. From this he concluded that the pain was duo 
to a decreased alkalinity; and, proceeding on this assumption, he took fairly 
large doses of alkalies, with a resulting diminution of pain. He then ;tried 
the effect of the bicarbonates, applied directly to the boils, with a consequent 
diminution of pain. In toothache, also, the application of bicarbonate of soda 
to the cavity of the tooth has a beneficial effect. 
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widely diffused. These receptors are capable of receiving pain 
stimuli of various hinds, touch, deep pressure, heat, cold. Their 
action may be abr<^ated by excessive cold, eocain, vibration, elec- 
tricity, etc. These temuiial filiiments in the skin have been 
called noci-ceptors (nocuous ccptors) by Sherrington (522). lie 
classifies as receptors all organs in the skin and mucous mem- 
branes which have developed by a long series of evolutionary 
changes, and which Imvo the ability to distinguish stimuli arising 
from different sour<'cs, such as lcinp<'rature, pressure, or touch. 
Those portions of the body most subject to injury should, there- 
fore, have a more imincrmis su])ply of noci-ceptors than those 
portions which are not so cxjKDsed. If this is true, we should 
find the fingers, which arc exjxised to injury, better 8Uj)plied with 
these ce 2 >tors than the brain, which, becauhc of its inelosure in the 
skull, is jireveutcd from injury. Such is the case; for in the 
brain, the cortex is found to Ik‘ relatively insensitive to many 
stimuli which ordinarily caus<' jiain sensations ((Vile and Sher- 
rington). 

The pain-condudiny apparatus consists of the nerve fiht'rs 
leading from the peri])hcry to the sensc-pereeptivo centers. Any 
irritation to the axis cylinders of the stuisory nerves in this path- 
way will be trajiHiiitted to the pcri|>hery and be fell as pain. Irri- 
tation may be in lh<* form of intlniiimaiion of the nerve (neuritis), 
of the ganglion (herpes'), of the pohl nxds (talx's) within the cord 
(transverse myelitis), or in the thalamus. Various agents may 
act upon the axis cylinder processes (nerves), buch as tetamis 
toxins, arsenic, alcohol, etc. The headaches of toxic origin, fa- 
miliar to all, are usually due to btimuli, a<’ting upon the dural 
distribution of the trigeminus. 

Pressure on the condudimj fibers causes, as a rule, a severe 
pain reaction. Yet, it is pos.siblc for pressure, when equal and 
constant, to be very severe without iwoducing any pain reaction. 
It seems most potent for i)ain production when it varies in in- 
tensity; the more variable the pressure the greater the severity 
of Ae pain. Such a j)ressure we sec exerted by new growths, as 
tumors or cysts, or by inflammatory changes, as in meningitis. 
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The sense^percepHve centers in the brain may, Irpm 
repeated stimulation, become hypersensitive. It is often the case 
that, after the orif^inal cause has ceased, the hypersensibility re- 
mains, so that stimuli of ordinary intensity, when they reach these 
centers, may Ik* interjjreted as painful. Whether this is due 
to a hy})eraetivity of cortical cello, or to a lowering of the thresh- 
old values in tho r(»ceptors, has not as yet been definitely estab- 
lished. The so-call( d occupation neurosis, in which pain is pres- 
ent when Ihc patient attempts to perform some aeeustomed task of 
rnamial dcxl(*rify, may serve as an example of this. Here the 
pain, as well as the spasm whieh aeeompanies it, may bo said to 
represent a rebellion on ibo ])art of the overused cortical centers. 
This rebellion does not s(‘(m to be so mmdi upon the part of iso- 
lated eeiiters as due to fatigue in the association of certain stimuli, 
whi(di are (-arried to the ulVeelod urea from other eenters, and which 
have the power of producing certain eoordinate actions. The same 
eenters may be railed into jday to make other movements of the 
same niusel(»8 without [midueing pain. Thus, a person who is un- 
able to write without pain may be able to sew without any trouble 
(Walton, 517, p. ft should not be overlooked, however, 

that such acta are only apparcnlly similar. In reality they are 
quite diverse. 

We have spoken of the lowering of the tliresliold to pain. In 
neurasthenia it would a|)pear that, for reason^ as yet unknown, 
such a reduction tak(*s ]daee so that the body is more capable of 
reacting to stimuli (including pain) than when it is in a normal 
state. 


Shock, anxiety, apprehension, have an effect in lowering the 
pain thresholds for various stimuli. Just what the molecular 
factors may be underlying this change no one knows. Clouston^s 
phrase, '‘disturbance of molecular equilibrium,” is as good as any 
other, whatCNcr it may mean. 

Pain and NEental States. — Emotions, like anger and fear^ 
sometimes give rise to severe ncTvous attacks which are typified 
by headaches ; and in this relation it is an odd coincidence ^tliat 


only tlic unpleasant emotions give rise to disagreeable sensati^Sf^ 
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fdr surely no one has ever heard of a pain (headache) being pro- 
duced by joy or happiness. Ilypnoms may also have the power of 
bringing into the patient^s consciousness an intense perception of 
pain. Some blindfolded persons will experience what they think 
to be pain, if, prior to running a cold instrument across the skin, 
they are told they were going to be cut. In the dream state, also, 
vivid sensations of pain may occur. One of my patients, a non- 
pregnant wQinan, has been aroused frequently by ai)pareut lab<>r 
pains, of which *^he had not the slightest perception upon awak- 
ing. The modvfi opcramli of this perception was described when, 
in speaking of consciousness, the method of transference of im- 
pulses from the receptive* cenier to the perceptive center was il- 
lustrated. There has been some* controversy as to whether it is 
possible to imayino pain. Tin* answer scenis to be simple; for 
how else would it he possible for th<* hysleric to draw from mem- 
ory’s store, and present to \i\id ^iew, sensalions which are as 
realistic as though they were a(*tually taking ])lace? And is not 
imagination, of wliich the hys((‘ric unconsciously makes abundant 
use, but the pow'(*r of <rajisfcrriiig scnsalion from Ihe warehouse 
of past experiences to the mart of pn*s(‘nt change? 

Belation of Pain to Other Sensations.- - Wt* now api)roa(‘h the 
most difficult ])art of our subj(‘ct, naiufl;) the consideration of 
pain in its relationship to other seji*‘afioiH. Tain is so in(‘xtricahly 
mixed uj) with other .sensations that at first it would seem almost 
impossible to un^a^el the skein. Yet, the riddle is not so difficult 
to solve if we only recognize one factor, and always consider it in 
our study of this subject. TIjjs fa(*tor is rvotufion. If we reflect 
that our nervous system is the dcwelopiriont of nameless thousands 
of ages; that from a most simplo form it has develo])ed to a most 
complex system; and that <luring this dcNolopment its structures 
and functions have constantly been modified by and adjusted to 
the changes in environment, it is easy to understand how^ by these 
constant changes and innuinorahle modifications, it has reached its 
present complex and intricate' form. The nervoub system at fir«^ 
(in our progenitors) was very crude, being little more than that 
Vbich wa3 essential for the carrying on of the two great fund ions 
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of the organism, namely, growth and reprodnction. As the 
ganism developed, it became more and more susceptible to external 
influences, and more and more cognizant of its environment and 
the physical state of its being. At the same time, the means of 
defense were iriiproving, so that the organism was belter able to 
protect itself from injury and the external dangers of which it 
was just becoming aware. Probably it was at this time that the 
various exlcrnal senses were called into activity. An analogue of 
this is seen in the human embryo, in which it is held (Mackenzie, 
09) that tlie cerebrospinal system is a later develo])ment than the 
sympathetic, the sympathetic being concerned with the essential* 
processes of life, while the cerebrosjunal is conct?rned only in 
communicating to consciousness the relationship to surrounding 
objects, the relationship of different portions of the })ody to each 
other, and the intensity and vari(‘ty of stimuli which are received 
from different sources. In other words, cognition is dependent 
upon this exterior system. So, it is held that the development of 
the cerebrospinal system is for the purpose of defense against 
injury, and that the principal means of communicating the exist- 
ence of such an injury to cousciousu(‘Ss is by a series of disagree- 
able stimulations which, by long association, have been grouped 
into various groups and are called pain. 

Yet, pain to touch is not the only sensation which, because of 
ancestral necessities, has been developed from the primal sensi- 
bilities of a simple organization. In the same class arc tempera- 
ture, light touch, and deej) sensibility. Light touch, as it was prob- 
ably the last to develop, is the most vulnerable ; so that, in lesions 
of the peripheral nerves it generally is found to he one of the first 
sensations to disappear. Touch and pain have been regarded by 
some as variations of the same sensation. From the following 
facts, however, these two sensations cannot he considered the same: 

(1) The distribution areas of touch and pain are not identi- 
cal. Were they but modifications of the same sensation, their 
localizations would be exactly similar, and both would be present 
at the same time. The exact opposite of this was present in a 
case reported by Head and Thompson (206, p. 553), where, in a 
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Imon of the Bpinal cord, an area on the limb was insensitive to 
pain, while it was sensitive to light tonoh and pressnre,^ 

(2) Another illustration in point is given by Biomacki 
(Witmer, 527), who states that pain and temperature aeiibc can be 
made to disa])poar by pr^»s^n^e on the iilnar nerve, while the oth(»r 
sensations, as touch, loi^alization, and innscubr sense, remain. 
This would argue eitluT for sjurial nerves of pain, or else for the 
reduction in the conductivity of individual fibers; so that if pain, 
in the ease of touch, is due to iiicreasi'd luolocular vibration, the 
fibers would not be able to carry the stimulus. Yet, such a suppo- 
sition is hardly tenable, from the fact tliai dis(*:ise of the cord, 
and of n ewtain area of it, uill jmxluce a loss of pain couduelion, 
but not of light toucli ; and, /vVe irrsn, l(*sioiis in tin* cord may 
produce a dislurhaiico of light toucli perc(']>tion and not of pain 
perception. 

In a ca-^e reported by (lowers a unilateral hemorrhage into tlie 
lateral columns ami gray ^ulHancc* of the n])per c(*rvical cord pro- 
duced analgesia and tlioriiioan(‘slliesia. Tn this case I hero was a 
complete loss of ])aiii <»n tlu* opposite side of the body, without 
disturbance of light touch 

From the ahoxe it would Sffui that the pain and temperature 
senses are more closely related than are pain and touch, lu 
other conditions the senses of toucli and pain a])pear intimately 
related, as is shown, wIk'U by uradnally increasing Iho pres- 
sure ou a part, the sensation in-oduced changes from tliat of touch 
to actual ]>ain. Witmer foimd that a maximal pressure of 
1.0 gm. or 2.0 gm. will give the '-en'-ati<m of toucli greater in- 
tensity. The same stiiniilu-», ranging from iiO.O gm. to 15.0 kgin., 
produces a sensation of pressure, while at times a pri»SHure of 5.0 
kgm. to 15.0 kgni, will give rise both to pressure and pain sensa- 
tions. A maximal stimulus uIkac 15.0 kgm. gives rise to pain 
only. This Head has shown is <lu<» to specific receptors of de(*p 

* This is frequentJy found in dissociation paralysis ^ which is ronspicnonsly 
present in syringomyeJia, Tt is also found, less inarkod, but much more fre- 
quently than is usually aHHutned, in neurotic processes, in tabes and in 
paralysis, as well as in alcoholic and hysterical i>er8on8. (Osier's ‘‘Modern 
43inieal Medicine,” “Diseases of the Nervous System,” p. 194). 
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sensibility whose threshold values are approximately stated by 
Witmer. ^ 

In tabetics, also, it is very common for some dissociation be- 
tween pain and touch to bo present, as frequently the patient will 
feel the touch of a pin point much sooner (one or two seconds) 
than tlie pain caused by its penetration into the skin. The term 
delayed pain .sensalion is gi^en to this state. 

A dissociation l)t‘t\vceii pain and touch sensations may also he 
present under the action of cocdin, cliloroforni, t<ibes dorsalis, hys- 
teria, h\pno1ism, etc. During operations, Avh(‘ri anesthe'^ia is not 
complete, it is raih(»r common for tlic ])atieDt to comjdain that he 
feels the toiieh of the knif<‘, but no ])ain. Should pain be present 
and touch be absent, tlie pati(*nt will bo iin.ible to loeali/e the pain; 
Qnd, inversely, it is found that the more a«*n1e the tactile sense of 
a part is, the more accurale is the localization of pain in that 
part (Hall, p. 1 42). 

Of the sensations, pain and temperature seem to bo the one^ 
most cbisel;> coiin(ct(<l at hast, this holds true in regard to 
the coni, for lesions lieie inoie fnqnentK produce a dissociation 
between tbo other sensations than between pain and proto- 
pathic temperature. That iliey roi>res(ut degrees of the same 
sensation cannot he lield, because, in the first place, the tempera- 
ture seusation may rciiiain when all the* others are absent (Head 
and Kivors, Kef. 80). Jii sue h cases, the patiemt docs not respond 
to painful tactile stimuli, but to j>aiTifnl beat or cold stimuli. 
This would a])parciitly show a dilTercnce citluT in the origin of or 
in the ce>iidiie‘tioii of these two sets of sthiiuli. Yet, pain can be 
prodneod by a temperature of (\ to 52.6*^ 0., and cold 

pain by a tcmperatiiie of -[- 2,8^ C. to — 11.4° C. (Dana, 
539), when the lactile semsibility aiiel the cutaneous pain seusa- 
tion are lost.^ This diHe»rontiation of sensation can occur only 

* Aocorclingr to Wobor, ''the pain proeluejod by hc*at and cold is very dif- 
ferent from the smsation oi heat or that of cold. If the pain is not eictreme 
we feel at the same time the heat or cold which causes it, and can then dis- 
tinguish pain due to heat from pain due to cold. But if it is exlreme, the 
sensation is tho same, whether caused by heat or cohl^' (Strong, 473). The 
pain sensation is located deeper in the skin than the terminal filaments which 
transmit cold, because, '^ou contact of a cylinder, slightly heated, wii^^he 
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"whm the superficial nerve is diseased^ and deep sensibility 
^reinaixia; for the part of the nerve conveying deep sensibility runs 
with the muscular branch of the superficial nerves, and so may 
escape injury in case of destruction of the cutaneous sensory 
branch* The sensibility to temperature changes is not equally 
distributed, it being greater in some places than in others. That 
heat and cold sensations have separate receptors can bo deduced 
from the fact that one may be present in the absence of the other. 
Rivers and Head (SO) rejioit a ease where the scaihatiou to cold 
was independent of any other sensaiion. It lias been known for 
some time that heat and cold sensations have biioeial areas on the 
skin where they alone, of all the bonsations, are present (Gold- 
scheider). Thub it will he seen that, in the course of development, 
certain ne'r\e element'>, becoming more highly specialized, have 
arrogated to tlicins(l\es bjjeeiul fuiielions, one of which is the 
power of bcMiig stinniluted by hot and cold objects. These recep- 
tors, devised for tenij)cra<nre, are insensitive to electrical and 
moolianioal btimuli (lli\ers and IIoa<l, SO, p. SSS). It has also 
been found that sliinulatioii of teinperalnre points or spots by a 
needle will not produce* pain (Tjgi*istedt, 4S3), Excessive stimu- 
lation by heat or cohl ina> j)rodnce only flie sensation of pain. 
While it is probable that the (()tif*l.ited seiiscb arc jiresent, they 
are not fell becaiibc of the (»\er\\li(lming of the consciousness by 
the intensity of pain sdisatiou. 1I\ [leralge^ia to ternjieraturo 
may be prcbciit without h>p(inlir(siji to touch (Stern, ^^Arehiv fur 
Psychiatric,” IftSO) ; and it has aKo been notc<l that hyperal- 
gesia for heat may not lx as inark(*d as it is for cold. 

Conveying Channds for Sensations.— It is apparent that while 

skin, on which a blister Irul tiocn applied and the <pid«*rniiH roniuved, a painful 
stimulus without a trace of h<at Herisatioii was (Met tier, 505). 

A case in point is reported bv lUrker, whorciu, because of pressure of a 
cervical rib, certain conditions oceiirn»d in the area of distribution of the 
nervi cutanei brachii et antebrachii medinles of the left arm. He found that 
m some areas careful testing showed that pricks with a fine needle gave only 
pain, without calling forth previous toiuh or pressure symptoms. Ice at first 
gave no sensation, then pain Heat gave nse only to heat pain, without pre 
vioos heat sensation. A stimulus of 47® 0. (116 6® F.) and upward quickly 
caused pain, but no sensation of warmth. Barker claims that the pain was 
dud to stimulation of pain organs (Witmer, 527 ) 
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the sensations of touch, temperature, pain, and deep pressure 
are closely related, they are separate entities, and that each i# 
Arried by its own specially differentiated and functionating 
nerres.^ We have already referred to these, bnt will discuss 
them again more at length. 

* There has always been considerable ilismission among physiologists as 
to the prosence of pain nerves and pain tracts. Advocating the existence of 
pain nerves are Strong (oiJ.'l), Krehl (534), Von Prey, Piorsol (537), Nichols, 
Biaiiclii Psychiatry,*^ p. .358), Funkc, Head, .Ooldscheider, etc. Opposing 
the idea are Mali, IVIfirshall, Mantegazza (536), Dana, Brown -SSquard, Mun- 
sterbf'rg, James, Zielieii and Weir MiteheJl (263, p. 40), who says: 

'M)o yon suppose that there always exist in those organs pain nerves, and 
that only once, yK'rhaps, ill a lifetime, those filaments are to be. roused into activ* 
ity?*' Jle further says: -‘^As r(‘gards the akin, how shall we deal with the like 
difliciilty if wo choose to Isdieve that ovorywhero are peculiar nerve fibers de- 
voted only to transmitting painful sensations?*' So he e.onchides that pain is 
not a ^‘distinct sense, with all'erent tracks jieeuliar to itself,** but that it is 
‘‘the central expression of a eertaiii grade of irritation in any centripetal 
nerve.** ile goes on to say (]». 48) that if a nerve is (*ut, and “the nerve ends, 
having been allowed to cicatrize without union, should be constantly irritated 
by iuifirisoninent in the liar<l tissue of stumps or sears, or by a neuritis, a great 
variety of peculiar sensalions are felt, such as the feeling of being tickled, of 
motion in the lost or disconnected part, heat, cold, etc. These facts seem to 
prove that some peculiar jicriphoral arrangement for the production of touch, 
souse of inoveincnl, and tiu* like, is without firm physiological foundation.” 

The last example is hanlly to* the poiiitj yet, at the time of writing, it 
was well taken. Today it is recognized that, upon irritation of a nerve, the 
pain is referred to the peri[di<'ral distribution of that nerve because the brain, 
cells have learned to interpret such a stimulus as coining from a particular 
area, and will so continue to interpret it when the direct communication with 
that area is iiiterrujded; so that irritation applied in the course of a nerve 
is always fell as though it were coming from the peripheral distribution. 

One of the strongest advocates of special nerves of pain is von Frey, who 
gives the following reasons for his belief : 

(1) “By observing certain precautions, mechanical stimulation of the 
skin with a bristle jiroduces a pure sensation of pain, without any prelimi- 
nary or accompanying sensation of pressure. 

(2) “If a bristle bo placed over a pressure {Joint, the sensation appears 
immediately, but at once fades away again, and usually becomes unnoticeable 
after a short time. Over the pain point, the effect appears later, gradually 
increases in strength, and decreases -again after reaching a maximum. 

(3) “When the head of a pin is pressed for a moment into the skin there 
follows very often, after the sensation of pressure, and separated from it by 
an appreciable interval, the sensation of pain.” 

Von Frey claims that on the back of the hand, over the metacarpus of 
the ling finger, sixteen pain points can be demonstrated as against two 
pressure points. The nerve endings which convey pain are, he believes, prob- 
ably the free intraepithelia uorve endings (Tigerstedt *b “Physiology,*^ p, 467); 
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The channels for conveying sensibility are divided into super- 
ficial and deep sets (Head and Thompson, 206). The superficial 
set is again divided into two others, the pi^oio'^alhic ^ and the eptr 
critic. These differ from each other princii)ally in their power of 
conveying degrees of stimuli, the epicritic being finer, and capable 
of conveying slighter degree's of stimuli. It is probably a later 
evolutionary development than the other. Pitt (530) states that 
it is developed after hirtli. Aceoi'ding to Ih'ad, Kivers, and 
Sherren (85), Head and Sherreu (8<>), and Head and Thompson 
(206), the systems for eoiiveyiiig sensations, with the stimuli 
which they carry, are as follow.s: 

I II III 

System of ok S'^stkm of 

Deep Sensibility Protopatiiic Kpioritk’ 

Si NSlBlLfTY SeNMBH ITY 

Deep pressure, which, Painful culancous Light touch. 

when oxcesMVc, is *-liiniilations. (’haracter »)f loudi. 

iiirerpretedas pain. K\tr(‘me‘- of lieat and ^Number of points of 
Localization of pres- cold ( heltn\ 20 (\ pr(‘s^uro. 

sure. and aho\e 45^ f ^ ). l)lstaiic<' points aro 

Alterations in the Vis<*(»ral s(»nsation. apart. 

positions of the I^ninful ‘^(Mihatioii (Character of surface 
joints, muscles and fiom a ])rick. touched, 

tendons. Klectrical stiimda- Slight difierences in 

tion. tempt^ratnre. 

Wundt (Strong, 437) assumes that in tho pnripheral norvos tho paths of 
pain impulsps are the same as those of /^oiieh. hral and rolil jinpuises. When 
tactile or temperature impulses reach the coni tho)^ find two paths op<*n: a 
primary path, leading through the white matter, and a seeomlary path, or 
paths, leading through the giay matter. Impulses of moderate intensity take 
the primary path, and this path can areoinmodate only moderate impulses. 
When excessive impulses come, they overflow into the secondary paths and 
pass upward through the giay matter, Eunke and (/oldhchejder (“(^ber den 
Schmerz,” p. 19) agree witli the assumption that each nerve tarries two sets 
of impulses, one giving nse to the ordinary correlated simsations, and the other 
producing pain. 

^The very full discussions of Head and Holmes (Lancet, January, 1912) 
give the latest summary of these studies. 

I OoJdscheider (62b) holds that the protnpathic system does not exist, and 
that the so-ealled protopathic sensibility is but an expression of the lessened 
funetioBal power of the nerve apparatus* 
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Ac^iording to Head and Rivera, the fibers conveying deep ieikl?:' 
bility accompany the miiscular branehea of the nerves, and a^ ’ 
distributed, in many cases, to the deeper tissues and the tendons 
of the imiscles. This is in accordance with the anatomical fiitd* 
ings of Sherrington (205, pp. 255-250), who says that ‘^macro- 
scopic nerve trunks are not purely motor, but are sensorimotor 
or purely scnsr>ry. Siich nerv<‘S as tlie phrenic, liypoglossal, re- 
current laryiigral, ami ])ostenor interosseous contain an abundaiu^ 
of fibers from s(ms(»ry ganglia/' In musqles, the special end 
organ for root ganglia filx rs is calltMl a rnus(de spindle (Kuhne). 

The nerve fibers conveying these diffeu'ent sensibilities do not 
all converge into the same nerve or roots, although the fibcTS con- 
veying the same sensation from thci saiiu^ part of the skin do so, as 
a rule. For instance, the protopatliie fibers from the same area 
converge and are all found in the same y)o.sterior roots. As a con- 
sequence, in rexd injury (diagnostic point for root injury) they 
do not overlap, whih^ the epicritic fibers do, being conveyed, prob- 
ably, by several roots and first being merged in llio cord. 



Fig. 5. — Areas of Eficiutic and Puotopathic Sensibiuty. 

In the accompanying drawing is seen the efff^ct of injury of 
the sacral plexus below tlie point where it is joined by the second 
sacral nerve. The third sacral nerve had been destroyed, and the 
nerves were bound up in a dense mass of fibrous tissue (Head 
and Thompson, p. 552). This illustrates the effect of injury to 
the peripheral nervous system before the fibers have been joit^d 
into separate comluetion paths in the cord. These conduction 
paths for pain, muscle sensibility, touch, and pressure are separate 
and distinct. This is illustrated in Fig. C, taken from Head and 
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and enter ihe in(rainedull<ir> sv^ltm at the li»vel of their entrance. 
The fibers from the s\stciji do not (‘liter by llu' same poslcrior 
roots as those coiiM'jing jtaiiifiil ciilttiicous stimuli. Thus, mono 
than one 6ej>m(*nf of tlu* cord is roipiircd licfure all the painful 
impulses from auy onq part of the body can be gathered tog(‘th('r 
and recombined. After being recombined, they pass across the 
commissure to the opposite side, whore they asceud in the tractus 
gpinotbalamicus et U*ctalis. The doenssation takes place in the 
course of foiw or five spinal segments (Piliz, 407). Acijordiug 
to Camp, it may take six to eight. Tliis peculiarity of structure 
accounts for the irregular distribution of pain sensation in uni- 
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Fig. 8. - Cross Section of the Spinal Cord, 


This represents on the left side the views of Dogiel and Snuf on the course 
of the sensory filxTs in the posterior root; while on the right side is illus- 
trated the view of Donaldson in regard to the division of the sensory 
neuron. 


ganglion cells being connected wdth more than one afferent fiber 
(Head and Thompson, 30(5). It is in these ganglion cells that 
the atfertmt fibers from the viscera liave their origin. According 
to Warrington and Griffith (414), not more than two per cent, of 
all the <‘clls in the spinal ganglion are connected with the viscera. 
This accords with Langley’s statement that the total number of 
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fen$Ofy fibers distributed to the viscera about equals the number 
of sensory fibers present in a posterior root Dogiel and Onuf 
fiound the axis-cylinder jirocesses of certain cells of sympathetic 
ganglia terminating arouiul cells of a spinal type. 

Ludluni suggests that llic \ii:.c<‘ral nerves may give off col- 
laterals in the spinal ganglia, and that these, coming in contact 
with a spinal neuron, mi\y trauMuit the stimulus to it This 
stimulus would ilun ho ])cicei\e(l as ccmiing from the i)eripheral 
distribution of the neuron, in the distribution area of which the 
pain would bo jicrci'ived. Ou llio otlu'r hand, Donaldson be- 
lieves lhat the pcrijdim'al hunch a sjimal ganglion ncr\e splits, 
and that one ol llio humdu*^ i-, carried to the soumtic dUtribution, 
while the other, thiongh lli<* riimua coinniunicaus, is distributed 
to the \isceru. In (hi^ (Mse, iriitation of tlio viscera would 
so alter tlie ganglion <tll lhai, if the initation were strong 
eiiougli, it niiglil gi\i rise to jwiin; ov if it were not sovoro 
enough to ean-*e jitiin, it imghl jirodnee such an alteration in 
the cell that a stale of h\ per sensibility ^\ould ensue, and the 
slight irritation in its j»erij»lKral (lisiribulion would then be per- 
ceived as pain. 

After the entrance (»f the scn^oi) fillers into the cord, they 
aro joined into \\(*11 deflm <l hinullfs, all tlic fibers of a single 
bundle ha\iiig llic same fumtion The hlxus entering tlie poste- 
rior cornua may he d<»hue<l as follows (May, p. 7dl)): 

(1) Fibers whieli enter the jiost columns, and then divide 

into ascending and desmnling liraiiehes from each of 
these e<i11at(‘rals, jiass at \arious Ie^cls of the cord and 
end in gra,> matte t (Sdmlt/- (’oh, fdO). 

(2) Fibers wdiich jiass forward and end around the cells of 

the anterior horn (Ediiiger, 4J1). 

(3) Fibers passing to Clark’s column (Ediiiger, 421). 

(4) Fibers which go to the cells of the jiosterior horn, lat- 

eral column, then end in the gray matter of the poste- 
rior C4)luran of the fijame aide, but do not cross (Kus- 
sell, 428, Mott, 420). These fibers terminate in the 
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medulla (post-column nuclei), but during "tbdir 
course collaterals and some main fibers terminate in 
gray matter” (397). , 

(5) Fibers which pass to tlte post-column. ‘Collaterals are 
given off and pass to cells of the gray matter, and end 
generally around cells of posterior horns. The fibers 
themselves terminate around colls in the posterior col* 
umns, and some extend as far as the columns of Goll- 
and Hur<laoh in the medulla (397, p. 760). 


Fibers arising in cells of gray matter are : 

(.1) Fibers running in antero-lateral columns, same side. 

(2) Fibers running in post-columns, same side. 

(3) Fibers branching, one part running in the antero-lateral 

column of same side, and the other branch passing over 
in anterior comnaissuro to run in antero-lateral column 
of opposite side. 

The above are primary paths. Secondary paths are also pres- 
ent in tlie cord. They are represented by : 

(1) Fibers which arise in Clark’s column of the same side, 

and run to the dorso-spino cereb(*llar tract (path of 
Flick and Foville) lying exterior to the crossed pyram- 
idal tract, and anterior to the post-root fibers. “In 
the medulla they are joined by a bundle of fibers from 
TUe crossed inferior olive, and pass directly into the 
restiforin body, and thence to the corebelluin” (397, 
p. 76.3). 

(2) The vontro-cerebellar tract forming part of Gower's 

tract, in which the fibers arise: (a) In the cells of the 
posterior horn and intennediate gray substance of tlie 
opposite side, (b) In tlie cells of the posterior col- 
umn of the same side. Both pass up in the cord and 
brain, and terminate in the cerebellum. 






rto. 9 .— Duoham Showinq Inteaspinal CotmtE of Senbobt Fibers. 
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Fig 10 — CoLRSE of the Different SENbORi (Peripheral) Fibers, According to Head. 
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(8) The fibers of the tractua spiuo-thalanucua which arise 
in cells in the ]tos1erior horns, cross over in anterior 
comini'ssnre to the a])ino-thalamicna tract, and pass 
upward to <‘ud iu the thalaimis. Collaterals are sent 
to: 

(a) The lal( ral fillet of the same side. 

(hi The ])Ost-<*orpora (ju.ulrip^t'minu of the same side 
iiiul lh(‘ oppo^ite siih>. 

(c) The iiiilerior eoi’iiora qiiiidri^emina of both sides. 

The iisccudinj^ ])ath in the anterior coliiinu consists of: 

(1) Lonfi; and short inl(>rso<;nienlarv fibers, the exact origin 

and lerniiniitions of wbieli are obseur(>. 

(2) One s(‘l of fibers which arises from tlie lateral hiliidle, 

passes into the ant(rior eolnmns, and thenct* up tlie 
cord to terniinat( in tlie inferior tdive (Muv, :597, 
1 )_vdA liski, 1 icelitercw' ) . 

I’ignrcs !) and 10 will «i\e a di.igr.inimatie idea of the course 
of these fibers. 

Aftr*r passing through the mesial fillet the fibers enter the 
thalamus (Ahu, pp 7s!t7!»l), fiom whence they are dis- 
tributed to the <*orlex, sonas at Ic.i-sl, posterior to the central fissure 
of Rolando (897). 



CHAPTER III 

DISTRIBUTION OF THE SENSATION OP PAIN 

The sensation of pain is either deep-seated or superficial. 
When deep-seated, it is carried, as a rule, by the nerves of deep 
sensibility from the tendon receptors. These arc termed the ten- 
don spindles (tendon organs) of Golgi (Howell, 5111)). They do 
not degenerate after section of the anterior roots, and therefore 
must be derived from the jwsterior roots and are somsory in origin 
(Sherrington, 540). They are ])articularly irritated by anything 
■which disturbs the relationship of the suljcutaneoiis structures, 
such as deep pressure, or the rolling of tl)e tissues over each other. 
Pressure made on the skin, raised in a fold, the base being held 
tightly between the fingers, will' not be felt. This shows that 
this type of sensation (juessnre sense) resides in the deeper struc- 
tures, the muscles and tendons (Strihupell). 

■ Superficial pain (protopathic system) is carried by the cutane- 
ous nerves. Here the pain fibers arc associated with those carry- 
ing sensations of heat, cold, and light touch. These sensations are 
all separately received uj) 0 n special nerve receptors, found in 
the skin in well-defined minute areas, each area being associated 
with a particular s])ecific sensation. That the nerve fibers for 
tem{)eratnre and pain are closely associated in the sanie nerve 
bundle is seen from the fact that, if either of them is irritated, 
the pain, if referred to a distant area, is felt in the same area- 
(Rivers and Head, S6, p. 417). These local areas of sensibility, 
in which the pain fibers originate, ‘‘vary greatly in activity and- 
threshold." According to von Frey, the pain points arc those; 
pain spots of lowest threshold in any particular, area of the skin, 
Landois (541) states that the pain points do not coincide 
46 
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pteMttre pointn vrliich are present on tbo same area, but are 
about one thonsan<l times more numerous. 

The epieritic differs from the protopathic system, in that it 
does not transmit pain, but seems to b{‘ e*incerned with the dis- 
crimination of the finer xariatimis of sensation. It is the last 
sensory system to appear, beinsf develoiaid after birth. Following 
an injury to a cutaneous nerve, epieritic sensibility does not return 
until some time after the recovery of tlie other types of sensibility. 
For instance, pain n turns before the' sensations of light touch, 
warmth, coolness and the discrimination of two points of a com- 
pass. Aecor<liiu>; to Head and Sliorren (295, p. 163), the time 
ne<*essary for the n'turn of sensibility in tbo following systems 
after section of a cutaneous nerve is as follows; 

Pboiopvtiho Eptcbitio 

Begun ('oini>leted Begun Completed 

Ulnar, with dorsal 

branch intact .. ? days 133 days 183 days 320 days 

Coinplelo ulnar nerve. 109 days 171 days lOOdays 278 days 

Median nerve ....... (>5da\s 190 days 2(>2 days 387 days 

Median and u 1 u a r 

nerves 101 davs 217 days 271 days 470 days 

m 

A peculiarity of jiaiu sensibilitv is that, in the absence of ther- 
mal sensibility, a toniiierature b tween 40'’ ami 44“ C. will cause 
pain; hut as soon as the tluiinal.suise returns it requires a higher 
degree of stimulation to o\er<*<»me tlie inhibition of the convey- 
ance of the paiii slinmlus h> the eonduetiiig apparatus normally 
resident in tlie part. The protopathic nervous system gives rise 
to liyperalgesia, hut the areas of h.t jit ralgesia derived from dif- 
ferent nerves so overlap that they arc useless as a means of 
defining the distribution of any peripheral nerve. On the otlicr 
band, the epieritic nervous system gives well-marke<l, delimited 
areas which may lie used to define sensory nervc-distrihiitiou areas. 
This means of discrimination can only be used when the lesion 
is in the course of a nerve. When it is in the nerve root, the 

VM 
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regioJis of distribiilion greatly overlap (Tigerafedt and Sher- 
rington), so that tlie “lateral aspect of the body is provided with 
a twofold, or ov(‘ii a tliret‘fold ner\e ‘='i»pply.” 

Pain Localizalioth — To local ize pain, it is necessary that the 
sense of touch n'lnaiii intact. Wlum it is diminished, th(»re is a 
tendency for the Mcnsoriiini to refer the pain sensation to a part 
where the touch .sensalion is more acute. An aid Mliich the patient 
instinctively us(»s, in liis atleinpt to localize sensation, is motion. 
Let the sense of touch in a linger he dulled, for instance. One 
may then prick the finger, ami the ])atient will not he aide to tell 
froni where tin* pain coiik's; hut grant liim the pri\ilegc of niov- 
ing the finger, e\er so litih*, and tin* touch upon his finger, and the 
pressure* against it of the ]>ricking object, will enable him correctly 
to localize the site of the iriitalion. T\i\^ h»cali/ation is e\j)ljined 
in the w^oik of Head and Sherringlon (20;), p. 1^5), who find that 
th(* musch's lia\e a slioljj|\ dilh^nut sensation from the skin, 
and also that the innscl(*s an* not sui)plied h;\ tin* sanu* nerve 
fibers wdiich suppl\ tin* skin, so that, bs means of this in\olvod 
muscular Mip[>l,\, a coiiect locab/ation can be made. When a 
lesion is on the nerve eiremt, a eorr(*et localization of the in- 
jnr\ is made b\ means of tlu mr\i ueiwornm, as in a eas(‘ r('- 
IKirted l»y Mitchell (2r»;h p. \vli(‘iem “a blow had fallen 

oil the ulnar ner\e»at the elhow\ 'Ida* pain was felt in the 
fingers, hut tluw was also a well-d( fined sense of hurt at the point 
struck.’^ 

lIov\e\er, every portion of the bodj is not equally supplied 
with ])ain filaments. The ahdonieu simuiis to he most liberally 
snpjdied, then tlie eliest, extiemities, neck and I»ack (Crile, ,521). 
Idle struetnre which is jirohablv the most sensitive to pain is 
the conjunctiva of tin* ev<^ 

Wluai the pati(*nl hiniM*lf subjectively localizes a pain, one 
should alw^avs insist upon his being definite in his statements, and, 
if possible, have him indicate with his hand the area affected. In 
some cases, the pain occupies an exlensiv’e, but rather indefinite, 
area, so (hat the patient is unable to delimit it exactly. In these 
cases (Schmidt) the focus is generally at the point where the pain 




49 


Fig 11.— CiTASBOCs Sensort Nerve Suppet to the Lower Limbs. (After Toldt ) 
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iirst occurred (inflanamafory pain). This is tnie only of locail 
pains; other varieties -wiJl be described later in the teart. 

According to Tigerstedt, l^ryer and Krause have asserted thati 
the skin covering any given muscle is supplied with sensation by 
the same spinal luu’ve which supplies the muscle,^ This was also 
a dictum of Jliltoii; but it has been shown to he untrue by Sher- 
rington. He found that, during dovrlopment, certain displace- 
ments occur, causiug the skin regions to bo situated somewhat 
more distally tlian tlie iniiscles with which they are related through 
a coTniuou jiei’ve supjily. 



Fig. 12. -CiTANEoi's Distribution of Peripheral Nerves. (After 

Fowler.) 


The sensory nerves of a luuscle probably belong to the same 
cord segment as the motor nerves of the same muscle. 

In Ihe peripheral ilisiribution of the sensory fibers, four dif- 
ferent areas must ])o defined, namely: 

' Tigerstedt ffives the flexor surface of the thigh aad foreleg and the an- 
terior side of the arm as the only osceeptlons to this rule. 
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(1) JTbe areas of distribution of the peripheral nerves. 

(2) The areas of distribution of the diflferent plexuses- 

(8) The areas of diiatribufion of the posterior roots and their 
corre'^ponding segment''?. 

(4) The areas of distribution of eertain areas related to 
viscej*al disease, as defined by Heiul and his a*^soeiate9. 



Figs 13 and 14 —Ci iamoi s Ni rm Si ppi S n()>MN(i rnu DibiRiBUTiON 
Aait^Ab ot Tui Difi-iRiNi pLiMfcifcs (loldt, Part VI, p Sll ) 


The area of distnlnition of iIk ^crisorj fibers in ibe peripheral 
nerves, because of tlieir oMilappmg, is lalliei diHieult to outline. 
This accounts lor the gicat variatnai iii boinidancs, as gi\(n by 
the loading woikors in this fiel<l. Fianies 1 M7 .ii( a eonii>osile 
of the deseription and tlu diawings (st<» figiins) of the principal 
authors eonsulled. 

Any lesion eausing irritation in the course of a peripheral sen- 
soiy (jiain) ner\e ivoiild cans# tin jiain to be nftrred to the tlis 
tribution area of this nerve, (^are must be taken, how(»ver, not to 
a^0W the overlapping of the distribution anas to render tbe <le- 
duotions misleading. 

Th^ distribution areas of tlie scnsoiy fibers in the posterior 
foofoand in the corresponding segments ol (he cord as given by 





Fig. ]6.— Dmtbibution op the Nehveb Derived prom the Sacral 

I'LEXOb. 
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different authors, diflFcr even more \tddely tlM^n do those b£ 
peripheral nerves. The distribution, as given by Thorbtum, StsiNit, 
iiud Kothrr, is shown in Figures 18-23. Figure 23 shows the 
relationship between the cord segments and the different nerves. 



There are also on the body surface certain well-defined zones 
which art' related to vi',eeral disease's; they were first described 
by Head, wlio, while wording in the Loudon Hospital, noticed 
Ib.if, in diffeieni diseases of Uie oisrira. areas or zones of cu- 
taiuHnis h\iH'ralgesia were found which et»iueided rather closely 
with the are.H of distribution of herpes of the different regions. 
Since herpes was due to a disease of the posterior root ganglion 
(Head and Hiiers; Ohureh, 542, etc.), he eonelinled that in the 
ganglion certain stimuli must be transmitted from the viscteral 
fibi'rs to those going to the somatic areas, and produce ah irrita- 




PlO IS “<;^)UD ZoNbB AtfOUDlNG TO KorilBK 
These represent the eiitaneou^ aieas involved m lobions ol dilfeient seginenU 
of the loid TJie (iides leprownt the areas of luaxiinuin tenderness 
according to Head Hrud’s /oius and these do not rntirely (‘oiucide 
because Head v^oiked out Ins zuims fnnn u study ot visceral lesions and 
somewhat arhitraiil> defined them, while Koehe^i used the penpheral 
disturbances oecuinng in legions of the corej as the means of de^fining his 
seipnents. These regally lepresont tlie distribution areas of the postenor 
roots. 
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SuDFAClavirular. 3. 4, r. 


Clrounillcx. 5, 0 7, 8. C. 
IntercMiitohuineial. 

Nerve of rlHlterR, 1, li. 

hKternal cutHneoua 
Internal tMiUneoui, S. ('. 1. D. 


Muarulucutaneous. 6, 6. 7. C. 

lliobyuuffaHtrU . 1, L. 

IliolnKulnal. 1. L. 
(icultui rural. 1. 2. L. 
Median fi, 7. 8, C. 1, 1). 


External outaneous. 2, 3, 

Middle eiitancHiua, 2. 3, 4, L. 
Internal outauooua 2, 3. 4, L. 


Plexus patelUo. 

Internal wiphcnouM, 2. .1 4, L. 

Brariehet) from extenial poD- 
Uteal 4, 5. L. 1, 2. 3, 4, 8. 


MuiieulocutaneouB, 4, 6, L. 1, 
2. 3. 4, S 

External iiaphonous, 4 5. L, 
1. 2. 3. 4, a 

Anterior tlbial, 4. 5, L. 1. 2, 3. 
4 H 



Fig. 19.— CiiTANcous Area8 Related to Spinal Cord Segments (Church and 
Peterson, p. after Starr) and Cvtaneous Distribution of Nerves 
(Church and Peterson, p. 52, after Fowler). 
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Fig. 23. -11eu\tionshtp of Tire Segments op the Spinal Cord and 
Their Nerve Rotors to the Bodies and Spines of thi^ Vertebra. 
This IS the reason for the location of the distribution segments lower than one 
would naturally expect. ^Keen’s System, Vol. II, p. 843.) 
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Fig. 24 .— Cobd ZoNBb 
AND ARC^h or Max- 
imum TENDhUNKiSfr* 
AcCOUDINCrroJlBAD. 


Tig 25 Omi)ZoNBn;4Ni> Arbxs Fin 26 .— Cord Zonbr 

Off M AMMT M Tl.VJ;JEIWBfe8 \( - AM) ArRA8 OF MaX- 
CUHUINO TO Uj3AD. IMUM TbNDBRNKRH 

Accoroingto Head. 
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tion of thefle fibor**, so that lighter than ordinary stimuli give rise 
to pain. These areas are given in Figs. 24-26. At the present 
time, they are aeknowlc<lge<l, in the main, as correct; and while 
many liave sliglitly modified the areas, the modifications are so 
blight and so varied thaf it has been thought better to reproduce 
the original drawings of Head. 
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PERCEPTION *OP PAIN SENSATION 

There are two stato^ of peroei>tioii, or rather, degrees of inter- 
pretation, of pain-senaatioii, iiaineh : (1) The condition or state 

in which sensation is almost or entirely absent, anesihesia (when 
the sensibility to pain alone is absent, it is called anah/esia), and 
(2) the state in which sensation is nior(‘ aente than normal, and 
in which the slightest irritation will produce a more pronounced 
reaction, or hypensHusia (if the juiin r(‘aetion alone is inoreas(‘d, 
it is Ciilled hyperahjesia). Inlermediale b(»tween these two is a 
class of conditions producing s>inptoms not severe enough to be 
classed as hyperosfhesia, but ^\hich, because of their peculiarity, 
cannot bo classed as normal. These are the patmiheslas, in which 
creeping sensations, etc., are pre^sent over a ])art. 

Analgesia. — Analg<‘sia may 1 h» either central or peripheral. 
When central, tlie hsion ma;v be in the brain, or spinal cord. 
When it is in the bruin, it may 1 h' either endogenous or exogenous. 
Endogenous analgesia is present during severe emotion, such as 
great joy, anger, and fear, as is in the disaf)pearance of a 
toothache as soon as the patient enters the dentisPs otfiee, or the 
cessation of pain when the paticuit is in mortal terror. It may 
be present during arduous mental work which reejuires great con- 
centration of thought, and also in states of mental exaltation, 
such as exhibited by religious zealots, examples of which are the 
Buddhist fakir«. In such ca^es, a pervtTsion of si^nsation, from 
strong religions excitement, seems to have taken place, so that, 
while undergoing the most severe tortures, no pain is fell. In- 
stead even a sensation of pleasure is experienced. Just what 
factors underlie this type of phenomena is far from being satis- 
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faetorily explained. Some have asj?umcd states of localised 
an(»inia or hyperemia oonsequont upon variations in Wood pres- 
sure. Others assume ehauges in the resistance to the passage of 
nervous energy in compl(*ting nerve paths. Others assume a 
^^spiir^ hypolhesis, namely, that emotional excitement lowers the 
tension in certain nerve paths, and thus <lrains off the aeiibory im- 
pulbCfl, so that lli(^ Tierve is not aide to properly eondiict the atimn- 
1ns, and radiation take^ {)laee into lla» adjacent ti-^^nes. Again, 
others asinine blocking pro(*ess(»s wliicli shut the scuisory percep- 
tions out of eou'^cioubness. Thought along these lines is in a 
state of llii\. Nothing is definitely known, 

T()\ie A^\LOlsl\. — (Vrtain lerms c)f toxemia are powerful 
in retarding the jxurc'plion of pain. 'rh(‘y prckclncc a dulling of 
conseioiisriess, \ar\ing all the \va,> from cloudiness of intellect 
to uiieonscioiisiu'ss. Such toxcuniis ar(» found in many states 
and diseasc'd eondilioiis of the hodv, a^^ aeul(‘ infe<*tious diseascxs, 
the terminal stages of malignant piocc's-^es, uremia, acMite yellow 
atrophy of the liver, etc, 'Phcy arc* also pn»soiit iu cas(*& of failing 
circulation, sucl as ocein prnu’ to dc ilh, in fainting, and after 
severe lu‘mori hage. Thib is hatcilv tin' place to ’-peak of the 
mentally defective*, who, Iiocmum of utarded de\elopmc*nt of the 
percejitivT facultic-», an‘ backward in the ir abilitv to e\i)erience 
pain. Tlic^e states arc* found in idio(*v. Tn pbVchos(‘s of various 
tjpes, also, ilu* |)aiu-p(*ic(*ptiv<* center-* are diillcMl. 

VoLUX 1 \nv Anviohsiv. In aome cabOb, -there sc^cuns to be 
an abilitv to inhibit pain [)(*reeption, as U seen in a ease reported 
by Witmer, of a “profeb-*ic»nal jiaiuhss man." fii tiiis case, pins 
and n(*edl(*b could be |)U'^lied into the skin; aKo, lie could hold a 
red-liot half-dollar in liis hand without wincing, until it had 
burned itbolf <!(*<']) into tlio llcxsh. Witmer, from a coiibiJoration 
of the circ*uin-.tauees of the case, lK*lieved that llie subject inhibited 
the sensation of pain, and not its external manifestations; that 
is, that he did not ])orceive the pain, and was not stoically en- 
during it. Tlie jiatient was jtOssibly a syringomyelic. Many of 
us, by sufficient training, are able to inhibit the sc'nsation of pain. 
According to Mitchell, some women remain for years without the 
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ji^riphenil pain sonso, thouji^li the general health is miimpaired, 
while the intenial organs are still sensirive to pain, and all forms 
of skin sense are as keen as over. 

The extrinsic of (wogeiwus eau>e8 acting to prodnoe analgesia 
are all tliose conditions \\liicli produce a lowered pain perception. 
Chief among these are drugs, morphia and ether probably taking 
the highest place among them, llotli act by obtunding conscious- 
ness, although eitluT may cause analgesia before consciousness 
has entirely di^aappeared. * 

Anesthesia. 1 is often a subject of controversy whether or 
not a |)ati(mt f(‘cls pain whih‘ under an anesthetic. It seems 
fooli-ili that ‘^ucli a con(rovi'rs> should arise, when Ave know that 
pain is a concoj)t of the higher sousoriuin, and that as soon as 
consciousness is dulhsl the sonsorimii bccoinos inaclixe, and tho 
body is unable to ])<uv(‘ix(> pain, although il may be able to per- 
C(*i\e touch. To illustrate this, I will recount a little personal 
experience of several uvirs ago. \ffer using ethyl chh»ride suc- 
cessfully u]Hm a patient, Dr. ll<‘nr;\ Hall suggested tlmt I try 
some. Tliis I did, and aftcu* a f<»w seconds tlie surroundings 
seemed to heeome distant, and, while 1 ccnild see and hear, I 
was nnahh* to inoxe. Wh(*n tin doctor tonched mo and asked 
me to tell him when la* did so, I was innihh' to inlimati* by word 
or gesture that I did not fcfl iiim, althoiigli 1 could see him 
touching me. 

Anesthesia is in reality an inlnhihon of j)rr(rplion. The i)hyai- 
ologists are agreed that the first "plcuionu^noii wliJ<di is alndished 
during anesthesia is that of \olnn1aix moxtunent, after whieh come 
the loss of spinal refl(»xcs, loss of ])aiiu ami finally loss of con- 
sciousness. It is also agrci'd that loss 4>f jaiin-jwweplion precedes, 
by a noticeable interval, l<»^s of consciousness. Crile is not in 
accord with this, for Jh‘ hdieves that the only result of an anes- 
thetic (ether) is obtunded consciousness. The disturbing stimuli 
from the irritated area are carried to the brain, just as though 
the patient wore confecicui-', and exert the same irritative action. 
The only difference is tlmt the patient is not aware of their 
ps^aiaOiiee. 
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Ihere developed, 
with motor symp- 


Interforenee with the of pain-perception will also oau$e 
a loss of pain-perception. This is seen especially in all those cases 
in which pressure is made upon the pain-centers, as in tumors, 
hemorrhage, or pn^sure from a depressed fracture of the skull. A 
case of tliih kind was reported by Leszyn^ky (550), in which, 

after a fraeture of the 
II skull, 
along 

toms, an anesthesia ex- 
tending around one leg. 
It n'seiriblcd an hysterical 
anestliesia in that its boun- 
daries were traiiHvers(», 
and did not in tbo least 
resemble the lioiiinlaries of 
the areas of distribution of 
either the j)eri|>heral sen- 
sory nerves, the posterior 
roots, or the cord seg- 
mental zones (Fig. 27). 
In this case, “there was 
an area of complc»te anes- 
thesia, extending from the 
toes to about two and a 

Fio 27.- Areas of Anesthesia on Leg 

Duk to Depressed Ikactitke of ^ 

Skcli,. tella anteriorly, and to 

a. Thermoanesthesia; h, tactile and thermo- al),,iit tliree inches below 
anesthesia; c. complete anestlu'sia. , i. , 

the popliteal apace poste- 
riorly, with a cMi’ciilar band of dissociated sensory disturbance 
above this. For two inches above the level of the complete anes- 
thesia, the tactile and temperature sensibility were abolished and 
the pain-sense was preserved. For one inch and a half farther up, 
thermoanesthesia persisted without impairment of other forms 
of sensibility. The patient stated that about one week be- 
fore eu taring the hosjiital he noticed beginning loss of sensi- 
bility in the leg, and that about two weeks later the loss was 




ANESTHESIA 

The loss of sensibility to the application of the faradic 
iviye. brush extended from the toes to al)out three inches below 
J.'the level of the area of complete anesthesia. The senses of po- 
sition and of localization were normal in the toes and foot. The 
senses of localization and of pressure wore absent in the leg. 
The upper extremities and the other lower extremity were nor- 
mal. There was no astercognosis. The visual fields as measured 
with the perimeter were practically normal.’^ This ease brings 
the point prominently to the. iniud that there are areas in the 
cerebral cortex which are connected with the sensory distribu- 
tion of diflFercnt regions of the hotly. This is important in the 
etiology of hysteria. 

Paresis fretjueiitly gives rise to anesthesia, which, according to 
Clouston, is due to loss of iiihihition ( ?) in the cortical areas. 
It would seem more liktdy, from the ])alhology of tJiis condition, 
to be a loss of percej>tiou in the cortical areas. 

’Passage of an eh*(*tric current of 1,000 volts through the body 
will cause anesth(.«i a, probably due to (‘iieephalilis causing 
inability of centric ])CM*c(‘j)lioii (Hoover, 551 ). 

The peripheral causes of :uicsth(*sia are all those conditions 
arising in the nerve pathways which act as obstructions to the on- 
ward progress of the pain stuniilus, chief of wliich, of course, is 
severance of the j)athways by section of llut nerves or spinal cord. 
This may bo the result of accident c»r of design, excepting that, in 
the case of the cord, it is lujvcr in man tlie result of design. In 
some cases the peripheral nerves arc sectioned by the surgeon in 
an attempt to cure neuralgia. This is an ojKU’ution which for- 
. merly was frequently pcirfonned for trifacial ramralgia. Broken 
back (fracture of the vertebra) frequently acts? as an interrupter 
of conduction, though, unless it is accompanied by a dislocation, 
it generally docs not cause a comphde severance of the cord ; sq 
that the anesthesia may not bo symmetrical nor complete. Cord 
tumor, however, is almost invariably accompanied by anesthesia. 
Indeed, Bailey (544) says that no cord tumor can be diagnosed 
with certainty if sensibility is intact. The only exception Bailey 
is in tumors of the cauda equina. Syringomyelia fre- 
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quently produces changes M^hieh iiitofrnj)t the cjonductioii of 
pain, and temperature. In other disorders, as in transverse myeU\ 
its, a local iiiteirujdion of the sensory tracts in the cord also 
results in anesdu^sia. in tabes the sensory fibers are affected just 
as they ent(»r the cord, and anali>(»-»ia is produced here, although 
touch and teniperatiire conduction may remain intact Praeti^ 
ealJy the only lesion of the posterior roots whieh causes anes- 
* thesia is ^ev(»ranc(», which generally occurs a^^ the result of frac- 
ture of till' vertebra. 

Legions mill in the notie itself may eause an anesthesia. An- 
esthesia may also be the result of pressure within the nerve sheath, 
as illustrated in the citcil h> llahcock (5M>), of a patient 
who had sustaiiu'd a sni<ill inej'«»ion of the median ner\e from a 
pieee of rt;ying glass and had an area of atusthosia corre'^pondiiig 
to the sensor) distribution of this nerve. On e\posiiro of the 
injured ner\e it was found that it was not divided, hut was the 
seat of a marked fusiform enlargement. Upon imusiem of tho 
affeefinl area, a gelatinous, seioiH fluid flowed from between the 
nerve filxuu A fr(*e hnigitudinal iiieHion was made into tho 
nerve. Four da\s later, upon testing tho hand, it w^as 
found that tlie area of anesthesia liad decreased one-third, 
and that there was « distinct lucu'aso in the ability to 
flex the fingers. 

Should a nerve trunk be jm^sseil ui>oii by a tiuiK»r, a complete 
interriijition of the conduction of nervous impulses may occur, 
and the area of .skin di->tributian ent off will loso all sensibility. 
At the same time the irritation «>cciirrjng at the levcd of the lesion 
may eause severe ]»ain, whieh is referred to the peripheral distri- 
bution of the nerve. A similar condition, called anesthesia doto- 
rasa, is often assoeiat(*d w’ith cancer of the spine, the mass press- 
ing upon and irritating tho sensory nene? entering the interver- 
tebral sjiaees (Eichhorst, 55tl, Landois, etc.). 

Freezing of a sensory nerve trunk also causes anesthesia. 
This is due to ischemia because, when ischemia is present in a 
part (Kofman, 47S), anesthesia generally results. This, iti turn^ 
may h<‘ a result of mechanical pressure or of a chemical reaetiom 
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p. '467') Are meationod the following mstanees* of opera- 
^^vhrjwochdiwe without pain, the only anestiietic measure being 
'^^^^prodttetipn and retention of complete ischemia by means of an 
'"^j^moiarcb bandage. By this method, a ganglion was resected from 
.the. dorsum of the right wrist without pain, a needle was also re- 
moved, and a ganglion in the popliteal region was resected. In 
such cases it is necessary that the ischemia be complete, and that * 
a short time shall elapse between the n))plicntion of the Esmarch 
and the beglmiing of the operation. 

Certain ioxic agents (as cocain) will i)roduce a terminal anes- 
thesia. Cocain first destroys the pain-conduction power of the 
fiber, and finally touch sensation. Jn the tongue, according to 
Schree (201, p. 207), (he order in which sensation is lost in 
general anesthesia is taste (hitler, sweet, then acid), pressure lo- 
calization, and last)}’ tactile peree]>fion. Temperature sense is also 
aholislwal • (iMot- 
tler, SO.*'/). (Car- 
bolic acid (5 per 
otmt. solution on 
the tongue) weak- 
ens the sense ■ of 
pressure and pain, 
but destroys th(' 
sense of tsiste and 
temperature. Ar- 
senic and bella- 
donna produce an- 
esthesia to touch 
aiid pain, but not 
to temperature. Sa- 
ponin produces an- 

« ,» .* , Fig. 28. — Mbthou of Li-ioitino Hvpkbaixjbsia, 

eathesiA to touch, 

but does not affect pain in any way (Tiebot, Mettler,. 605). 
.'j;..B71Wral8Asia is a condition in which there is an abnormal 
seimibiUty’ to irritative processes of any kind. Since 
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pain-perccption is the si>eeific performance of a definite kind of 
nerve fiber, hyperalgesia may be regarded as a hypersensitiveness 
of the pain nerves (Sahli, p. 771). 

Hyperalgesia of a part may he tested in three ways: 

(1) A rather sharp pin, or pointed instrument, is drawn 
across the surface un<l(T examination, the instruiiient being pre- 
ceded by the finger, as shown in the drawing. The reasons for 
the finger preceding th(‘ instrument are: (a) that the sense of 
touch may be somewhat r(mioved, in order that the patient toay 
not be ho likely to confu&e touch sensation with pain sensation, 
and (b) tliat, by using the se<*ond finger as a support, more 
equable pressure with the pin can be mad(‘, while at the same 
time all folds of tlie skin which iniglit cause inequality of pres- 
sure will be pressed out. 

(2) A second method, in which the skin is pinched between 
the fingers, is also good one, but doc s not show the slight changes 
in sensibility which are found by the first method; nor docs it 
permit of such fine judgments on the jiart of the patient as to 
the prest‘ncc or absence* of jiain, or of variaiions in the dc'gree 
of pain, because of the inability of the examiner always to exert 
the same* amount of jues^ure in each individual pinch. As far 
as personal choice goc*s, I have always preferred the first method. 

(ii) The head of a })in is somctimc's used instead of the 
point. This really gives one hjjierestliesia instead of hyperalgesia, 
hyperesthesia meaning an ineieaM*d sensitiveness to all sensation, 
and hyperalgesia meaning onlj an increased sensitiveness to pain. 

(4) Jnstriimental. — Various forms of instrurneiitb (esthesio- 
meters, or algomc^ters) have been devised for the purpose of accu- 
rately recording changes in sensory or jiaiu })erceptioti. 

Ill judging of the h\perc*stliesia of a part, special attention 
should Ik^ p.iid to each of the tissues composing the part, namely: 

(1) The skin (hyperalgesia sought by running the point of a 

pin over the skin). 

(2) The subcutaneous tis*=uies (hyperalgesia sought by grasp- 

ing lightly the structures of the skin between the 
thumb and first finger). 
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(8) The muscular tissues (hj’peralgesia sought by movement 
of muscles). 

(4) The osseous tissues (hyperalgesia sought by deep pres- 

sure and tapping). 

(5) The serous membranes, sueh as the pleura or peritoneum 

(hyperalgesia sought by deep pressure, respiratory or 
cardiac mo\eraent). (McKenzie.) 


The areas of hyi)eresthesia of any two of these tissues may 
not be coextensive. The area of tenderness of the subcutaneous 
tissues is generally more <*xfensi\e than the areas of any of the 
other tissues. Sometimes the areas of 1b(‘ subcutaneous tissues 
which are sonsiti\e may be at ^ome di^'lance from the hyperal- 
gesic areas of the akin. This i', explained by the fact that both 
of these areas are snjiplied by ner\es coming from the same seg- 
ments of the cord, but ha\ing <lifferent distributions (McKenzie). 

Head has made a special study of hyperalgesic zones of the 
skin; that is, hyperalgesia dne to pricking with a sharp instru- 
ment, or by pinching a fold of skin between the fingers. Should 
the underlying tissues be grasped, or jiressure he exerted upon 
them, the results of the examiiialion are a[)t to be deceiving, from 
the fact that the sensibilit;v of the subcutaneous tissues is mixed 
with that of the skin. A reflex associated with those hyperalgesic 
zones is dilatation of the pupil. When the irritation is severe 
enough to cause pain, this dilatation is especially noticed on the 
side which is hyperalgesic. Pinching of the areas which are not 
hyperalgesic may, if the pinching is se\ere enough, cause a dila- 
tation of both pujiils, but more marked on the side pinched. The 
hyperalgesic areas are particularly insensitive to deep pressure. 
In many eases touch is not painful, while in others it produces 
the most severe pain. Deep pressuri* over these areas will also 
produce a dilated pupil more pronounced on the aifected side. In 
diese areas the sensations of heat and cold are also exaggerated. 

These hyperalgesic areas are sharply defined, while the hyper- 
algesic areas due to a lesion of a nerve or nerve trunk are rather 
' vague aud indefinite, and overlap. As a consequence, they cannot 
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be used to delimit the bonudarios of nerve distribUtiotis. • 
mere fact that these areas of hyperalgesia ( Referred Pain, Head) 
and of extremes of temj)erature (Forsyth, 2C, p. 173) do not 
overlap, seems to sliow that they have their origin iu the cord, 
and boar some relationship to the pain pathviMjs, or at least that 
they arise in tlie sjnnal ganglion before^ the ner\c roots nhite and 
form plexuses, for it seems that it makes no difference how many 
nerve jdexuses and nerves the spinal rotils form; the areas of 
hyperalgesia aie still dislrihnled on the liody in a segmental form. 
This is weJl illustrated iu injuries of the spinal roots, or of the 
cord. Langley (131, p. 235) thinks that a slight rearrangement is 
required in lleadV ausi'^, in oider to l>ring the anatomical and 
clinical evidence in aieord. He sa\s that ^‘a white ramus always 
has sensory fiheis.” It so, it could carry smsorv nnpnls(s, winch 
would be so jnterpr(t(d hv tin brain. W\ will not cliseiiss this 
further, hut will hsne it for eonsj deration under Sdisihility of 
the Internal Viscera. 

In some ea^es ot anemia, malaria, and infections of various 
kinds, pamtiil areas ai( pK^ent in the skin. IdiH is jiartieularly 
true oi nifluen/a, v\hieli some times eauM'^ a severe general hvper- 
estliesia; so miieli so that (he slightest touch is ])ainfnl. The 
scalp nun lx* so affe^eted that tin' combing of the hair is almost 
unbearable. In some e*as(^s le'siems of the internal viscera give 
rise to no h,>peralgesia until an intereurrent infection, such as 
pneumonia, or j)o^-iil)(v ajipcndienlis, oeenrs. This increases tlio 
iriitability of the cells in the cord, and then the irritation from 
the diseased focus ib fedt .ind is referred to the perijihcral distri- 
bution, and continues after tlie mttreurrent affection has disap- 
peared. 

Hyperalgesia and hj iiercbthesia do not increase the accuracy 
of loculi/ation. Rather, they seem to multiply and duplicate the 
number of feciisatious (Mettler, 505), so that the patient, on at- 
tempting to ilelimit his pain areas, becomes greatly confused. 

Tenderness. — Tiuidorncb'^ is slightly different from hyperal- 
gesia. It means a painful condition produced by pressure. Hy- 
peralgesia, when severe, will also give rise to tenderness, bnt it 
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«l9Q be pzeaent and not ji>ivo ribe to pain on. preasui^ In somo 
even a stmng, firm pressure is found most gratifying. 

> Bojinetilnes there is a dissociation between the tenderness and the 
btt^ective.pain, the tejidevncss being proseut over the site of the 
lesion, while the subjective pain may be limited to this area or 
may be referred to a distant aiea. 

As a rule, pain of equal intensity cannot bo felt in two places 
at the same lime, for the jniud is e.ipablo of only a single impres* 
sion at oiie time. Tlien, it will Ix' asked, how are we aware of 
the pains over different parts of the body during the course of 
certain diseases (as influenza) ? The answer is very simple. As 
no stimulus can .ihvay.s ui.nint.u'n the s.iuk* intensity, at times its 
strength will Ik* re<liieed. At sueb a time, anotbc>r and lighter 
stininlus uill gain the a-cendenev, ami will impress its location 
and cliaraeter upon the bruin, and b(> }Mreei\ed. This perception 
lasts only a short titno, wlien the first, or some otlier, stimulus 
again gains the ascendenev and impresses il> eharacter upon the 
mentality. Thus the localization of the pain varies, from day to 
day, from Lour to hour, and from miniit<* to ininuU*, the slrongt'r 
impression heing the old's one of which the mind is cogni/ant. 
This also accounts, in some instances, for the sariahility of ]min, 
and for its frequent change of location. In other cases, the ten- 
derness may be felt in a part distant from the lesion. 1'his is par- 
ticularly true when disease or piessnre on a nerve is present. 
Wlien such is the case areas of tendc rness are generally al the 
points where the ueiwes emerg<> from the deeper ])arts and lieeonie 
superfieial. To them the name Valli*i\’s jioinis has Iksti gison. 

Acconling to Bennett (4Vr«), there are three painful rrnrlion<i 
to pressure. In the first, the jiain is increased hy jnessure of any 
kind. The lightest toucdi causes the most siwere distress. Infec- 
tions diseases of the nature of influenza prmluee this eondition. 
In the second, the pain is mcrea-ed hy deep pressure only. It 
'‘getterally indicates some deep inflamni.itory lesion wliieli is not 
disturbed by the superfieial pre-snre, but is nfjgravated by deep 
presdure. For instance, in jiblebitis, slight jiressurc over the most 
ptubful part is not resented, but deop pressure produces pain. 
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In the third reaction, i>ain is increased by superficial pressure. 
In this condition, Bennett believes that a vasoneurosis is present 
and causes^a dilatation and onp;ori?enient of the vessels, especially 
piarked in the muscles ; the pain is severe and is relieved by pres* 
sure and massage. On the contrary, if the engorgement is in- 
flammatory, and an exudate is present, the pain will be increased 
rather than decreased on pressure. 

Tenderness may be present over the area in which pain is 
complained of, but whieli is not the area of the lesion, or it may 
be entirely absent over that area and be found at some distant 
point. A few eases of disease in which the tenderness and its re- 
lation to the location of pain differ are given below (Bennett) : 

Disease Location of Pain Location of Ten- 

derness 

Tabes dorsalis. Epigastrium ( c o m- Over the spinal verte- 

monly). bra. 

Sciatica. Often back of Ihigh Over the great sciatic 

and knee. notch. 

Intercostal neuralgia. Tn o])iga^triuni or in 0\er the intercostal 

the middle line of spaces, 
the body. 

Gastric ulcer. Oi)posi<o tho eighth or Over the gastric re- 

tenth dorsal ver- gion. 
tebra. 

Gall-bladder disease. In the back at the an- Over the gall-bladder 

gle of tlie scapula. region. 

Rigidity of the underlying muscles is, as a rule, associated 
with tenderness. This is a good confirmative sign that pain is 
present (of some diagnostic value in malingering). Points which 
aid in differentiating the malingerer from the actual sufferer are 
the changes in respiration and pulse, both in the rate and rhythm, 
when j)ain is produced. These are not absolute, because in some 
cases where there is actual physical objective tenderness no change^ 
in the pulse or respiration is noticed in making pressure upon the 
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tender point or points. Changch in the pupil, however generally 
they occur, should aKo always Im‘ sotight, for pain causes dilatation. 

Paresthesia. — This is a term used to describe a group of symp- 
toms simulating jiain, yet not of sufficient intensity to be so 
classified. Under it are grouped such fwlings as numbness, prick- 
ing, and tickling. They are prol>.ibly due to a lesser degree of 
irritation than that which jiroduces pain. For instance, pres- 
sure upon the ulnar nerve at the elbow will produce tingling and 
numbness, while a shaij) blow will produce actual jvain. Like- 
wise, it is Common when one knee is crossed over the other to 
have the foot of the cio-,sed leg go to sleo]) from ])ressure on the 
sciatic nerve. A fractured lower end of the humerus may also 
press upon the ulnar nerve and cause 2>arestliesia in the ulnar 
distribution. 



CHAPTER V 


CLASSIFICATION OF PAIN 

SevcraJ different elassifieation*^ of pain might Ikj made^ but 
the one most generally used is tliat Avliieli elassifios llieni aceord- 
ing to origin, namely, subjective and objectiv'^e. 

SUBJECTIVE PAINS 

Subjective pains are those which hav(> no physical cause for 
existence, but are a j)rodu(*t of menial action arising from some 
changes of the cobrdinaling centers of the scmsoriuni. 

There are a variety of eondiliorn in which subjective pains 
play a gre^at role. The moat frequent of these are emotional states, 
hysteria, habitual rcaetions, d(‘pres^ions of various typos, com 
pulsion luuiroses, etc. Tn Insteria, wherein, owing to intense 
mental concentiation on the subject of pain, with the fixed idea 
that it can he and is jirescnt in a certain plaot» (ovaries, for in- 
stance), it happens that, suhjeelive to the patient, to all intents 
and })uri)oses, pain is jiresont in such an area or point. TTysterics 
are noted for the rapi<l changes in the location of their pains; 
for the gnat \ariety of pains with wdiich they are afflicted, and 
their suddiui change from those of mild character to those of 
great seveiitv. These pains may have no organic basis for 
their jireseiice, hut may b(‘ the product of deranged mentality, 
the result of disordered immtal equilibrium wherein impulse is 
misinterpreted, and the stimulus which ordinarily would be rec- 
ognized as only a slight irritation is magnified, enlarged, and 
changeil in its journey to the sensorium, so that it is felt by the 
centers as jiain; or (ds<' the centers themselves are diseased, so 
that they interpret normal, non-painful phenomena as painful. 
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It is mknifest that these ideas of pain, or the aiihjoctivo impres- 
sion of pain, are the result of impressions stored up in the mem- 
ory centers, which are recalled when the proper associations are 
aroused. These recalled sensations may be either autos nggestive 
or heterosuggestivc. 

In autosugge'itivc' sensations the suggestive slimnlus arising 
in the organism itself is due to some pathological change, while 
in tlie heterosnggesti\e sensations the slirimlus arises outside the 
organism, as in Jiypnosis, wlK^rein pain ejni be felt in response to 
a suggestion made by the hypnoli/er. Subjectivoly-exeited pain 
can be made to appear and disap|M'ar at the will of the oi>erator. 
Also, hoiisations which nonnall\ are pleasant may, by the sugges- 
tion of the operator, be interpreted as painful, thus showing how 
a functional misinter])retatioii may occur without any organic 
basis. These sugge‘^t(‘J pains often are lo(*aliz(Hl in a particular 
organ, as in tlie hip joint in eases of s(K*all(*(l Insierieal hii)-joint 
disease. Here the area corresponds to the t(*rniinal distribution 
areas of so^(ral Jienes, and is not l(>ealj/(»(l to the area supplied by 
the terminal filaments of a single nrr\e. I’ln* projected idea of 
pain comes from the intellectual coord inatinc* center acting in con- 
junction with the memory (‘enter. In this resp(M*t, the question has 
often been asked, can we conjurf u|) in oiir dreams th(' sensation 
and impression of j)ain ? From rceolli'ction of iny (A\n dreams, I 
am incapable of answering iu the alhrmatixe; hut sfweral (»f iny 
patients have informed me that the\ ha\e dreamed of being in 
severe pain, which proved to be a n«\fh upon awaking, there being 
present no perceptive irritation which might act as a subconscious 
cause of the pain. This dreain-pain has 1 k*(‘u deserihed as similar 
to the sudden acute and agonizing pain associated with the cut 
of a dagger, or contact with lire, and the sensation is as real as 
though actually occurring. Jii tlH‘s(» cases, it seems ab though all 
the tracts from the reception center to the memory center arc 
blocked, except those for touch and jiain, and from th(f memory to 
the ideational center all the tracts except those for pain are blocked. 
Therefore, the ideational center p(*rceiv(‘s only impressions which 
by the memory center are interpreted as painful. 
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Emotional Pains. — The emotional pains are those whieh ate 
the result of excessive emotion of any kind. They are felt in 
great anger, great sorrow or distress, and kindred feelings. The 
sensation experienced is not in reality a pain, but rather a feeling 
of unpleasantness. That it is an actuality may be deduced from 
the fact that, upon its disappearance, the body is left in the 
greatest fatigue. Another and a related sensation is the sense of 
dopnissiori felt in cardiac disease (angina pectoris). This in- 
creasf‘s to anxiety, then progresses through the stage of distress 
until the actual pain is at)parent. 

Hysteria. — Hysteria probably includes the largest number of 
siibj(*e.live pains. It is only r(‘cen<]y lhat hysicria has been recog- 
nized as an entity, and as a disease Avortliy of the most pains- 
taking allention. Heretofore, wluui a patient complained of pain, 
and no objective lesion was found, he was dismissed with the diag- 
nosis of hysleria; but this did not always prevent death from the 
disease with whi(*h he was sutfering. The absence of a pain in a 
com])lex of symplonis Avhere ordinarily it would be may also 
load to a wrong diagnosis of hysteria. Jioeh mentions the case 
of a j)atieiJt who had stcntoraecons vomiting, without the presence 
of j)aiu and tympany, and who was perinitled to die without 
operation because of the diagnosis of hysteria. This case illus- 
trates how, because of the absence of pain, hysteria might be 
diagnosed. The same would apply just as well if pain had been 
present and the othcT symjitoms absent. That some change which 
accounts for the pain is present in hysteria cannot be doubted; 
and that the pains of hysteria are imaginary and have no basis is 
ridieuions. As remarked by W. II. Thompson, how is it possible 
for a ])a1ioiit, througli imaginary means, to cause a paralysis 
of one vocal cord, when perhaps she does not even know that she 
has such an apparatus, or that it is connected with the foimation 
of the voice ? 

Explanation of lfysterical Stales , — It may be of some service 
to glance over rapidly some of the suggestions made by various 
authors as to the possible explanation for these states. Clevenger 
(40, p. 19.5), for instance, believes that the anesthesia of hysteria 
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is due to deficient nutrition from ini])roper vascularization, the 
result of localized aneini«a from constriction of the vessels. ' This 
anesthesia is followed by a return of sensation, and in some cases 
by hyperesthcssia or oven by liypcralj^csia, ii])on the rcsuin])tioii of 
the blood supply fo the part with a cunsc(juent engorfi;omeiit of the 
vessels. Tho action of suj»,a(“-tioii iu relieving paiji can be ex- 
plained by the lessening of the blood supply to*the uffecled part. 

Sharhoy (450) ])oinTs uut, an arguinont in favor of the 
central origin for anesthc‘sia in lij'steria, that when anesthcHia is 
due to an organic disease llie j)a1n*nt is a\var<' of his loss, but that 
when it is <lne to hysleria he is unaware of il. This, according to 
Sharkey, shows that in the first case the i>^yclii(*al ceiifers arc in- 
tact, and that in the second case lliey must he involved so that the 
patient cannot feel pain, and at the sain(‘ time is unaware of his 
loss.^ 

However, th<» most likel\ caiiM^ of li\st(n‘ia is some disturbance 
of brain metabolism due to \a'-omotor cluui^t^^. In some cases 
there is a tran^fcrencf^ of the lamiianestlK'sia or h v pcTostbesia 
from one side of the body to tin* otlj(*r. ^‘In llies(' sid)j(‘c1s, the 
feeling on the affected side is re‘-tored when small nu'tallie plates 
or eompresbi'h an* a])j)lied to tlie -kin. At tlie same time that 
the affected ]>art recovers its s(»iisibilitv the eorre-ponding }mrt of 
the op])Osite, h<*alth\ side or limb l)c(*omes affected. It was 
thought that the apjdicatimi of the j)la1('s ])rodnc(‘d a galvanic 
eurrcuit and that this wa> instrumental in causing the transfer- 
ence; but it is now belic'ved (bat it is due to the same thing which 
caiis(‘s tho a])])lication of cold plates to om* side of a healthy per- 

^The cause of this loss inny bo fine to tho fact that tho uorvo colls soem 
to contain a snbstancr* ol tho iiatnro of nciirin, ^Ahirh can bo trnrjstorrod from 
one coll to another, in case of oxhaiistion of one sot ot colls from hyperactivity. 
Should the colls he unable to replenish their supply of this activaliu^f substance, 
they are unable to appreeiato iinpiiNcs. ami anesthesia results, iStumld the acti- 
vatinjj material be in excess, the cells become irritated and respond to less than 
tiormal stimuli, i;nin^ rise to hyperesthesia and hyperalgesia, fn some cases 
there are small areas of anesthesia or hyperesthesia over tjie body. These are 
explained by Sharkey by the fact that after the sensory fibers leave the inter- 
nal cap.sute they Bep.irate and are distributed to vi idely separated areas of the 
cortex, so that it would be possible for some of these areas to be affected, and 
thus give rise to areas of changed sensibility. 
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son to increase . the sensibility of the opposite side” (Xandois, 
^‘I^hysiology/^ p. American translation, 190i). 

Dislribution of HysUrUal Pain . — The area of distribution of 
analgesia in a hysterical subject may follow the distribution of 



Fi(.. 29 -Areas or Analoesia in Hysteria. 

A IS a case of the cei ebrospiiuil type. B is a case of a pine cerebral type. 
In A all suj)erficial leflexes to painful stnuuli and to hot and cold sensa- 
tion i^oie lost over the shaded areas. Loss of sensation to touch was 
less extensive. In B the shailed areas indicate tlie loss of sensation to 
touch, pain, heat and cold. (From Head, Brain, Vol. XVI, p. 116.) 


the cord zones, or of the corebiTispiiial areas. The cerebrospinal 
areas generally have sharp boundaries, and have a transverse 
delimitatimi, as shown in the acconijiaiiyiug figures (Fig. 29, A 
and Ji), which are taken from Hoad. These states are inde- 
pendent of any iierv e or ner\ e lesion, even section. They arc not 
iiifluencpd by inflannnatioii. Frequently these pains make their 
first api)earance after the examination of the physician, who, too 
often, hy the care with which he ^?oes over an area, and his oft- 
repeated query as to the presence of sensory changes, rather sug- 
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gests the pain to the patient. Hysterical pain is also frequently 
induced by emotional shock. Cold, heat, pressure, and irritation, 
as a rule, have no effect upon it. Pressure points — ^that is, areas 
which are particularly painful to pressure — are frequently found 
in hysteria. According to Dcrcum (150, p. 84:9), the most fre- 
quent hysterical areas are: (1) the inguinal region (women), (2) 
the infrainaiinnary region, (Jl) aboNt* the sjniies of the scapula, 
(4) to the sides of the dorsal, cer\ical and lumbar vertebra, (5) 
over the sacrum, and ((» ) over the coccyx. 

Diagnosis of lly^lmcal Pain.— In the diagnosis of such a con- 
dition, the limilatloTis of the iields of ^ision and the loss of tho 
pharyngeal reflex arc of considerable weight. Dillcr (557) classi- 
fies the evidence fis negatixe and ])ositixe. Under the negative 
evidence, he cites Ihc facts that the pain docs not confi>rm to any 
one organic disea‘-e, and that it is \er;^ contradictory in its charac- 
ter, time, appearance', and duration. Under the positixe evideuee 
is tho fact that suggestion otldi reliexts pain. The patient gener- 
ally is ^ery detailed in his description of the location, time of 
appearance, type, and int(*nsih of the jiain. The sufferer from 
real pain, on the (oiitrarx, niakis 1ml fexv remarks concerning his 
pain, and wlicn lie does so tliev are gem rail) bru f and to flic point 
(Thompson). ll;)sterieal pains .ire not, as a rub*, relic*vc(l by 
drugs, bueh as morpbin, xvhilc oigaiue legions are so reliexi'd. 

While in nianx eases a patn'iit may seem to Ix' eonijdaining 
of a pain in order tliat he may arouse the hyinjMtby of tho^e inler- 
e&totl, we, as examining ])lixsicians, should not conclude U^cause 
w'o are unable to find an organic basis for the pant that it docs 
not exist. The diagnosis of h\-»l(‘iical jiain is olleii hut a cloak 
under which the physu'iaii hides liis ignorance. When we con- 
sider that the nervous s\stcni is of conaiderahle volume and 
weighs about six pounds, and that it is subject to the same varia- 
tions of nutrition and change as are the other tissues of the body, 
it is easy to appreciate how it may hq subject to the vicissitudes 
of tho other tissues, and therefore subject to irritation and fatigue, 
the same as are these tissues. Tii children, hysterical pain is very 
rate, because they are too young to have experienced much pain, 
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And lioTKfe are free from pain memories, and, as a consequence, 
arc also free from hyslerical pain. 

Hypnosis. — JIy[)iiosis is sometimes capabloof bringing into con- 
sciousness l.h(‘ stored-u]) ])ain ex])eri<'nce of tbe subject. It causes 
those dim and forgotten sensati(»ns wliicli have been present in 
the past to dawn in<o eonwscioiisness. It is only the drawing away 
of the veil from llie subconscious jWatc and the forcing of it into 
view. TJie hypnotlzer can sngg(\st the idea of pain to the hyjmo- 
tized, and can make liim fc(d j)ain in every act and every move- 
ment. II(^ reproduces, as it wcr(‘, tlic states which are present in 
hysteria. 

Habit Pains.- A condition closcdy related to the foregoing is 
that ol the so-callfvl lial)it [»aiiis. '^fhis is the name giv(m to that 
great class in wliich the juithways for pain have been so grooved 
from frcMiuent repetition that on the least provocation the stimulus 
traveds over them and gives rise to pain sensation. Those fre- 
quently follow a trannia which lias occurred some tini(‘ pnwioii.sly. 
Such a trauma may cause abnormal or iiuusual susceptibility to 
jiain j)rodiicti<)n, aiul Avhat (ithcrAviso would b(‘ felt as a non- 
paiiifnl sliimilns giv(‘s rise to ])aiu. JIabit-paiiis frcqncutly per- 
sist aft(*r o]K*rations of various kinds which have been undertaken 
hecanse of the [laiii, and continue in spit(^ of the fact that all the 
abnormalities havi; been corrected. The persistence can only be 
accounted for u])on the habit-pain hypothesis. Tlie pain is par- 
ticularly a])t to |)ersist when opiates, such as inorphin, have been 
given before the ojieration. 

Monomania Pains. — Ilrissaud {Progres il/cr?., XIX, No. 2) 
mentions another variety of liabit-pain, in which the pain recurs 
as a hal)it at a ct'rtain time, or in connc?ction witli certain objects. 
Brissaud believes that ])atieiits subject 1o such pain are suffering 
from an obsession, and that tliey have a delusion of pain when none 
is present. The pain resembles tliut due to occupation neuroses, 
and represents a variety of ^>ain caused by oA'eractivity of a certain 
neuromuscular apparatus, and nature’s attempt to hinder excessive 
action. 

Occupation Neuroses. — Dr. Walton (^‘International Clinics, 
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Vot IV, p. *261, 17th series) recites several cases in which, in- 
stead of the muscular spasm (found in certain ncifroses, such as 
writer’s cramp), severe pain is felt, not localized to the distribu- 
tion area of any nerve, but rather extending over the area of the 
muscle and its insertion. This pain is induced only by making 
the occupation movements, and is not invariably produced even 
then. If the occupation is continued, every repetition of the act* 
causes pain. By Ibis time, the pain is produced by other move- 
ments than those of the occupation, and finally spontaneous and 
paroxysmal pain is apt to appear in the same region, not generally 
following the exact tract of any nerve, but rather distributcil over 
the area involve<l in the muscular action, and perhaps radiating 
therefrom. Tenderness may or may not. he ])resent. E.xamples: 

(1) Physician, laryngologist ; pain in the side of the neck 

and back of the* ear; couhns on wIk'U tlie head is placed 
in the position for operating; relieved and finally 
cure<l by rest. 

(2) Golf player; pain in the arm in the region of inser- 

tion of the deltoid, produced at each swing of tlui 
club. 

(e3) Pain in arm; j)ersisteni with paresthesia; due to sewing. 

(4) Music, teacher (piano); |)ain in right, arm; numbness 

and easy tiring of the fingers ; relieved on stopping the 
piano-playing. 

(5) Pain in the (*ntiro forearm ; due to overwork of the arm ; 

moderate tenderness over the entire forearm present. 

(6) Ticket agent; ])ain and temderness on tli(3 radial side of 

the first phalanx of the ring linger of the, right hand, 
due to pressure made by the eorm^rs of the tickets 
against the spot in stamping. 

As is remarked in an editorial in tlui Journal of the American 
Medical Association (LVJ, 12, 8U8), all of the occupation pains 
may be avoided by i)ropcr precautions— and as examjdcs are given 
the cure of the pains in the bricklayer’s back by placing the bricks 
proper platform easy to be reached, or of the hammerer who 
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is relieved of the painb in liis ami by using the opposite arm in 
his work. 

OBJECTIVE PAIN 

By objeeti\e pain is nuMiiit that pain which is excited by some 
cause or agent ioreii>:ii or ahnorinal to the area in or near which 
it is excil(‘d. Sneh a pain ina} bo prr)dnml: (1) in the centers, 
as the brain or cord, and (2) in tlie ner\es, as the trunk or its 
terminal ioll‘^. It always (he result of some doinonstrablo patho- 
logical change. 

CENTRAL, OIUKOTIVn PAIN 

Th(‘ corti(*al hrain tisanes contain no known pain-receptor*^. 
Julius in tli(‘ la ad, about the h( ad, etc., are duo to porijihcral action 
iisiiallv n])on tin* io(‘eptois ot ihe trii»oninius, wnh'ly distrili- 
nted in th<* niening(*s eo\eriiiir the eerebrmn. Tlie pain of 
pressnn* wnthin the IhmcI, as in h\dro(*ephalus, liraiii tumor, 
l(uid en(*e])halopathies, (*te., U pn)l)abl\ also carrud through the 
trigoniiuus. 

l^irelv cortical lemon-, are not known to produce pain, nor are 
they knowTi io liring ahoni an^> incri^asc' or decrease of soiisil)ility 
to inc'asured paniiiil stimuli Onh in the case* of recent lesioiH, 
or in those accompani<‘d by e]>iloplifnriJi ^ei/nres, has there been 
found lo ho any reduction in pain sensihilih. The cortex as a’ 
place of origin for central pains may lie excluded. The role of the 
cortex in tlu' analNsis of other forms of sensibility does not lie 
within the province of tliis eha]>tcr. 

(Viitral jiain*-, how^wer, may Ik' jiresent and due to lesions 
in the ojitii* thalamii-., which is the chief sensory organ of the 
brain; the major relay station. 

Tw’o features stand out in thalamic lesions so far as sensations 
are concerned. One consists in tlie excessive response to affective 
stimuli. Hure is, as Head and Holmes express it, an ^Werload- 
ing of the feeding tone.” It has been present in the thalamic 
syndrome eas(*s n»i>ort(»d by Jloussy ami others (»Telliffe, ^^Tha- 
laniic Syndrome,’’ .V. Y. Mvd. Jow\. 1910 )., This excessive re- 
sjKmse — explosi\e laughter, explosive crying — ^bears no relation 
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fo the quantity of painful stimuli. It is an ititeresting feature 
that such variations in effective response may be unilateral. 

Thalamic pains arc usually very severe and intractable. They 
are not infrequently seen in hemiplegies who also suffer from 
thalamic lesions. Lotions of the tlialsimiis so<*ni to permit all 
sensory sliinuli to he felt painful. Most of the rej)orle(l tha- 
lamic pains have been lo<*afed in the u|>per e\t rein i ties. 

Lesions about the cord, iue)niu»eal e\udafes, pre^^sures, tabes, 
tumor, give rise to pain. Sneli are, for the nu)«t part, due to 
action ujam the periplu'ral seiisorv lu^nron. Tliey are not, jirop- 
erly speaking, intraeordal lesuuis, and do not, as a rule, give rise 
to local pain. Pain tra(‘ts may be enl off, as in syringomyelia, 
hematomyelia, intraeordal tumors, (‘te., hut do not give rise to pain. 
They cause li^pere'^lliesm, and m*\\ lowtr tla* threshold to painful 
stimuli, but ai)parontl;\ do not cause sponlan(‘ous i)ain. 

PlUilPllimAL OIUIX^TIVK PAINH 

Peri|)heral pains are Iho^e winch an due to aetion on the axis 
cylinder, tlie ganglia or tlie ns*tptors, and ar<‘ objective in 
that some definih^ le-ion (as a luic^} aels as the ])r()dueiug factor. 
They may Ije class! lied as t<» eaiisi*, mamau* of ]»ropagalion, time, 
constanev, ami eharactiT. 

Causes. —The eaiisi*^ of peiiplaral ohj(‘eli\e j)ain may bo di- 
vided into oujnuu and fnnf liottaL Tlu* onfonir <auMS are those 
which are due to change- in si met u re, oi in the relationshiy) of 
<lifferent anatomical elenants to lach other. Tli(‘\ may in turn 
bo divided into hiirinvv and (jIunsK, The intrinsic causes give 
rise to pareneh^\malous jhiins, and iiiclmh* inllammation, new' 
growths, mnseiilar contraction, oi di-placenunl of parts, as in 
those cases wlic*re t(*eth have* not (‘riipled and are still in the 
maxilla, and where, In pre'.snre upon tlie iidja<*ent struetiires, 
they cause great pain. I'he extrinsic (‘a uses iiielude all lesions 
making pressure upon the ner\es or nerve tiTminals, as displace- 
ment and prc'^siire hy adja<'ent organs, now growths, cte., and 
stretching of the nerves, ligaments, or other attachinents, in dis 
placement, or in new growths of different organs. 
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The functional pains are due to excessive activity of an organ 
(generally the activity is transitory), as in the stomach (pyloric 
obstruction) ; in the intestines (obstruction) ; in the testicles (hy- 
persexual activity); and in the brain (excessive mental work). 

PARENcnvMAToes pAiN. — Pareuchymatous pain is due to 
some pathological condition that involves the sensory nerve termi- 
nations, Jt may be due to local inflation, such as occurs (1) in 
inflammation, (2) in torsion or stretching of the fibers by muscu- 
lar contraction, (.‘1) in thermic irritation, as in burns, and (4) 
in chemi(jal chang(‘.s due to acids. 

(1) Inflammatory Pain , — An organ consists of: (1) the 
essential structure, such as c(*lls; (^2) the snp[)orting structure, 
consisting of connective tissues, in which are found (a) lymph 
channels, (b) blood vessels (arteries, capillaries, and veins), and 
(c) nerves (sympathetic and cerebrospinal) ; (»"1) the encapsulat- 
ing struettires (capsules) ; and (4) the adjacent structures (lymph 

glands, TKTve plexuses). Therefore, when the pain is parenchy- 

/ 

matous, it must occur in one or more of the structures enumerated 
above. 

In inflammation we know that the first sign of the beginning 
process is in the blood vessels, which dilate and thus bring an 
additional supply of blood to the part. Tt is, no doubt, the vast 
increase in the blood supply and the greatly increased force of 
the systolic iiri])ulsc in the diseased area that cause the throbbing 
pain, recognized as the early stage of an active, inflammatory 
process. It is, however, very difficult to say exactly through what 
channels*or means the knowledge of this increased blood supply is 
conveyed to the sensorium. It may b(i conveyed by the following 
means: (1) nerve fibers distributed to the vessel walls which are 
associated with the vasomotor nerves; (2) nerve fibers distributed 
to the cellular substance; and (3) nerve fibers distributed to the 
capsules of the gland. 

We know that the lumina of the vessels in inflamed areas are in- 
creased much beyond their normal size, so that the combined area of 
the lumina of the vessels within the inflamed area is several times 
the area of the lumina of the vessels entering the part; and the 
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systolic pressure is as much greater in tlie part as the area of the 
vessels in the part is greater than the area of the vessels entering 
it. This is according to a well-known principle of mechanics. To 
be more definite, wc may assume the area of tlie lumina of the 
entering vessels to be one square foot, and the area of the lumina 
of the contained vessels to l)c twenty square feet. The pressure 
on every square foot of tlie enlarged area is the same as that on 
the small area. Therefore, it will be twenty times the smaller 
pressure (for example, if the smaller is one pound, the larger will 
be twenty pounds). Thus, it is easy to understand how the in- 
creased area of the vessels will indiroetly cause the sensation of 

* Vcsflel cmterinR part 

0 .-->Arca thirty times that of 
Hntall vessel entering 
ihc part 

j‘ Area of veoeelH In Inflamed part 

Fig. 30. — Method of Pain Production in Inflammation. 

throbbing. It would, further, causes eom[)rf^s.sion of any nerve 
fibers which are found in the organ, aud would also undoubtedly 
exert a gi'eat pressure ujion the capsule. JJoth of the factors would 
produce pain. 

The cause of the throbbing in severe inflammation may ho 
the impulse of the blood in the dilated vascular paths in the 
inflamed area, or the result of a nvrvous vasomotor reflex, caus- 
ing an alternating dilatation and coiilraetion of the vea^l walls. 
Personally, I am inclimid lo the belief that it is due to the 
propulsion of the blood into the part without any means of re- 
turn, the capillary paths being blockiid, and permitting but slight 
venous return from the inflamed area, or that the return is so, 
slow that the blood accumulates in the part. As a consequence, 
the force exerted tliroiigh the small vessels entering the area 
acts as in a hydraulic force-pump, and the pressure and force 
are increased in the much larger area which the vessels supply. 
Thus^ this magnified force is seen by the alternate pallor and 
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flushing of the part. The nerves in the part are stimulated 
the (iiJatation of Ihe vc\ss<j1s in the area adjacent to the inflamtna* 
tion, and impulses are sent to the cord, which sends them back 
again as reflexes, which act as vasomotor dilators. Thus, there is 
dilatation at each systole and a consequent contraction at each 
diastole. 

In the later stages of inflammation the throbbing pain which 
was originally ])rcs(*nt is changed to a dull ache. This is due to 
the fact that, at this time, the vessel walls and the capsule are 
dilated to their fullest oxlent, and will not admit any more blood; 
and, instead of the intennitirmt, systolic pressure that is found in 
the early stages, thej*o is presemt a lu-ossure that is constant and 
unvarying. Again, as tlici inflammation begins to subside (pro- 
vided the (‘xtravasated blood docs not block the channels) the 
former throbbing {)ain may recur. 

Sometimes it is found (bat the iiiflanimatory reaction is not 
limited to the coiifiuos of the organ in which it is found, but ex- 
tends beyond these limits and progresses in the course of the 
adjacent lymph paths, finally reaching some of the neighboring 
]yrn[)li glands, where the iiiflammatory procctss becomes active, 
thus proclu(dng further jiain. 

In some cases parenchymatous pain radiates in various direc- 
tions from its place of origin; this radiation may he explained 
upon one hy})otliesia: that (he painful impulses are conveyed 
from the organ to an adjacent nerve plexus where they bc- 
eomo (liffns(;d. From the plexus the ilnlml^ses are carried to 
the hrafii, aud give rise to the imiiression that the pain arises 
in the enlire area to which the nerves forming the plexus are dis- 
tributed. 

Parenchj/matovs pain, due to inflammation of viscera, seems 
to he more of a myth than an actuality, for, since it is a fact 
that no sensory nerves are distributed to the parenchyma of vis- 
cera, it is difficult to understand how, in the organ itself, painful 
sensations can be present. The following are instances (Mc- 
Kenzie) illustrating the absence of pain in diseases of certain 
viscera : . 
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(1) Kidney inflanimatioii, especially the chronic viariety, is 
. entirely painless. 

(2) Disease (inllariiinat(»ry) of the liver is without pain, as 
a rule, and the pain which is pro'^cut in hepatitis is often due 
either to involvement of the cajisule or to the tractions made upon 
the abdominal wall by the ]>nll of adhesions passing between 
the liver and its ])arietes. The only exception is hepatitis syphi- 
litica (Neusscr). 

(3) Lun^ tissue lacks pain-s( n^ation, and in disease such as 
pneumonia the patient is entire! \ unaware of the baneful changes 
occurring in the lung iiutil tiu* phuira Ixvoiues involved and paiii^ 
is produced. 

(4) The testicle is also without ])ain-s( nsation. Yet orchitis 
is a condition which is acvv ])ainful; hut it si^enis lliat the painful 
reaction in this disease* is diu* to an < xtcaision of the inllamma 
tory process to the adjaetiii striieturc's ((^jiididx mis), 

(5) The heart is also without a local pain n action. It seems 
that in painful cardiac dis(*is(‘s tin paiutid comlition is due to 
an inilammation of th(» myocardinm producing i>ain which is re- 
ferred to the anterhir thoracic wall, 

Characlvt iUii s of mlhminiat(>i> pain arc: (I) the pain is 
produced on pn^sure; (2) iiioMiiicul ot the part aff(‘cled or of 
any adjacent ])art, causing pios'-iin on ll'c i nil. lined area, causes 
pain; (3) the function of the pait (hcc ius(* of pain) is abolished, 
as the rigidity of the liij), which ocims in hip joint disease (see 
Ryder, 35). It has been oh*Jci\cd that inllaiumalory jiain is 
more iutciibc in eolon-bacillus ami •-treptococcic infrri ion* than in 
most other inf(*ctions. 

Parenchyma Ions pain in f/hndnlar oxjnns^ such as the lym])h 
glands, may lie due to stretching of the cajisule or to involvement 
of the nerves which accompany the aiteries into the part. Ii? 
glandular tissue there does not seem to be any jiarcTichymalous 
nerve supply other than these filaments wdiieli accompany the 
blood vessels to their ultimate di\i*-ioiis in the depths of 
the tissue* In acute infectious disea^^es the pain is dne to irrita- 
tion^ of the terminal nerve filaments by tlie toxic substances eiren- 
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lating in the blood. The reason for the pain being localized in a 
particular area is that in this area the tissues arc in a state of 
lessened resist ajice and an^ toxic change taking place will be local- 
ized in the less resistant region. 

(2) Trarhon, that is, stretching or pulling on the nerve 
fibers by muscular contraction, may cause pain. This is exempli- 
fied in the contractions of the stomach, intestines, gall-ducts, ure- 
ters, and uterus. It seems that the most severe pains felt by 
patients are those dne to contraction of hollow viscera, such as 
the intestine gall-ducts, ureters, etc. 

Toraiou of the nerve filxTS, such as wenrs in twisting of the 
pedicle of an ovarian cyst, also canses se\ere pain. 

(3 and 4) Thermic and Chemical Jrr Hat ions. — Burns, from 
heat or chemical agents, cause i)ain by expii-.ing the sensory ter- 
minal filament to irritation by external aguits. Even exposure 
of these filaments to the air causes the most excruciating pain. 
The reason for this, in all probability, is that, because of their 
sudden change from a medium where temj)erature and surround- 
ings are (‘(|ual)le to a location when* these comlitions are not favor- 
able, a great change in their state of irritability is produced, so 
that they respond to a gi’caler <legree than normal to all stimuli, 
and esp«*cially so to stimuli to which they had not Ixjen previously 
accustomed. 



CHAPTER VI 

CLASSIFICATION OP FAIN (Continued) 

PERIPHERAL OBJECTIVE PAINS 

Propaj^ation of Pains.— The >>ee<in(l pari of oiir cla.<jsification 
deals with propagated {laiiis. Thebe pains are felt in areas 
other than those in which thev are produeesl. They may be 
divided into associated, ref«‘rr<>d, ]»roje<‘ted, reflex, and trans- 
ferred pains. 
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Associated Pain. — The associated pain depends^ for its 
production, upon the transference of stimuli from ono nerve cell 



1 iti 32 Scheme Showing How the Diiferbnt Varieties op Pain May 
Arise and How the Different Musculosbnsory Reflexes May 
Occur. 


to another. In some cases it is impossible to tell by what means 
the stimuli are transferred, as in the following cases : 
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(1) A pain in the top of the head occurred with rectal fis- 
sures. Upon the curing of the fissures, the pain disappeared. 

(2) Pain under the heart, associated with labor pains. In 
this case there was also cutaneous tenderness, which came and went 
with the labor pains. 

(3) Ej)igas<ric jujiTi associated with gastritis. 

(4) Pain in knee in a ease of putrescent pulp of the lower 
second ])ieus[»id. Upon drawing tlic tooth the pain was relieved. 
Upon s(‘a]ing it again, after it had been opened and drained, the 
pain ndurtud. This experiment was made several times with like 
results (P. V. MeParland). This ]min roferenee is also present in 
those cases where two adja<*ent ec^nters are involved. 

If the original sfimiilus is very severe, and is continued long 
enough, adjacent eenlers he(M»me irrilaled, owing to the central 
stimulation by the overlapping or spilling of stimuli from the ad- 
joining eenlers to whieh the stimulus is e(mv(*yed. This is exem- 
plified in lh(^ ear ]>ain whirli follows toothache, or in the pain in 
the inframaxillary branch of the fifth nerve when the stimulus is 
in the sui>erior maxillary branch. In some cases the pain be- 
comes very diffuse, and is f(dt over wide and scattered areas of the 
body. The diffusion is accounted for in two ways: 

(1) Hy tlie crossing of the fibers. Si>rne of the sensory 
fibers evidently ])ass over from one side of the cord to the other, 
conveying imj)nlses wliich stimulate the sensory cells (in the cord) 
supplying the opposite half of the Iwly. 

(2) Ily the diffusion of the stimuli. Some of the nerve cells 
in the cord are in close relationship with those cells to which the 
stimuli from the painful })arts are carried. When there is an ex- 
C(iss of stimulus, some passes over into the neighboring cells and 
gives rise to painful sensations, which are interpreted as coming 
from the ar(»a supplied by the stimulated cells. This tendency to 
diffusion may be due: 

(a) To reduction of the resisting power of neighboring seg- 
ments, “general constitutional diseases reducing the body powers 
generally, and the nervous system in particular, as in anemia and 
pulmonary tuberculosis.” 
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(b) Increasing excitability of tlie involved segment^ aa in 
fevers. 

(c) Prolonging or augmenting the stimulating power unduly, 
as in chronic ovaritis and chronic? metritis. 

These dijlnsely distributed pains should not be mistaken as 
manifesting hysteria or hvpoediondriasis. In some c?ases the diffu- 
sion is 50 great, and the pains so general, that they are spoken of 
as generalized pains. (This is ]>arti<Milarly so in the various in- 
fectious diseases.) Tii other easi‘s, when a distant segment of the 
cord, or even the jiain centers in the brain, have a reduced resisting 
powers or have had the pain hahit, irritatitui in any part of the 
body may sensitize these centers and cause the pain to appear to 
come from their areas of distribution. Prom Froinentel’a studies 
(Monro, 550) it appears tliat the ndalionshlp between the irri- 
tated point and tin? sympathetic* point is veery constant and that 
the sympathetic point is generally on the trunk on tljo same side 
of the body. Cases in point are: 

(1) ^‘Mrs. II., aged *44; married late* in life and never was 
pregnant. Health has been fairly good. Sev(‘ral years ago she had 
an attack of acute otitis media, the* rc^sult of cdironic? otitis media 
in the right ear. For some time the* f)a1ient has suffered from 
dysmemorrhea, but the pain from which she suffers has bc*eu in 
the right ear and lias been v(‘ry severe. I was c?alled to see the 
patient, but before I got to her house tlie jiain had ceased. The 
patient visited me at my office?. Bimanual vaginal examination 
showed an enlarged and very tf*nder left ovary, jircissnre upon 
which caused quite severe pain iu the? ear’’ (personal communica- 
tion from Dr. Torrey, Olcan, New York). 

(2) Pain in the chest, riglit side? anterior, from rubbing the 

back of the right forearm. A touedi on the bae?k of the forearm 
or any part of a strip of surface extending from bedow the elbow 
to the four inner metacarpo-phalangeal articulations was felt both 
locally and in the area ejiescribed on the anterior of the chest. 
Firm pressure on the part of the arm described caused no pain 
locally, but caused severe tearing pain in the chest front (Monro, 
33 , 9 ). 
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(3 ) Pain in the chest, due to pressure at the front of the wrjidt^ 
at the root of the thumb, or at the flexiin* of the elbow on the left 
side. The pain caused A\as not lo<*al, brt was felt in the left lateral 
region of the chesi (Monro). 

(4) I'ain wa'^ present in the client on the right side, over the 
second right costal cartilage, during each dressing of an appendi- 
ceal abscess wound. 

(5) I*ainful stimulation of the thigh produced a pain in the 
back of ihe head ( Monro, JiJ, fioin l)v Fromental, “Les S,\nalogua 
et les S,>ualgia'’). 

(0) Mitchell (pKites a ease where stinmlalion of a mole on 
the h'g produced pain in the chin. 

(7 ) The hcadciche which occurs after eating iee crrtim is also 
an illustration of llu*- van(‘t> of pain. 

(8) The lieadaelies wliieh oecur in various diseases are also 
illustrative of this eoiidition. 

(9) Alger (otJO) reports a ease of severe alidominal pain, 
resembling that due to appeiidieitis, caused by e\ e-strain. T^pon 
the adjustnuMit of glasses, tli(‘ pain disappearcsl Three years 
later the patient lost liis glasses, and tin* [lain inim(*diately re- 
turned. 

Ill some cases the ass<K*iat(*d areas are pli\siologieally related, 
as the breast and uterus (see mainniar\ gland). It is very com- 
mon for women to have* jaiin in the breast during the period of 
menstruation. In many cases it occurs jiisi jirior to menstrua- 
tion. This jiain loeali/atioii may he due to lesMciied resistance 
or increased irritahilitv in llie m»r\e-eoiiducting paths, the stimu- 
lus which in one giNcs rise to pain, in another jirodiices no reac- 
tion; or tluu’e ina,> Ik‘ some unusual nerve connections between 
these different parts, or some ervptogenic process may lie dormant 
in the parts and announce its presence by ])ain on irritation of 
some related part. In W'oman, the spinal area offers least resist- 
ance to ])ain at the sixth dorsal (mamiiiary) ana the tenth dorsal 
(ovarian) vertebra. 

Misreferenee of pain phenomena, because of the itistability 
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of the norvons system and the imperfect development of the loeal- 
ajdng apparatus, is very common in children. Examples of this 
are seen in the pain present over the appendix area in cases ^ of 
pneumonia and hip-joint disease. 

Il£FLRKEi> PaIxN. — ^Keforred pain is the name given to that 
class of pain in wliich the irritation oeenr'^ along the course of 
the ner\c fibers, and the pain is ftdt as being produced in the 
somatic peripheral distribution t)f tin* affected nor\e or nerves. 
There arc tlire«‘ places where the irritation may cause referred 
pain, iianieljr : 

(a) The cord. 

(b) 1'he jK)slcrior roi>|s or ganglia. 

(c) The iier\e Iniiiks or iierxes. 

When the irritation occurs in the eonl, the )>ain sensation is 
referred along (be pain pallis eonneeted witli the same side of the 
bod>. When it is Iraiisfirred across the cord, ami is felt on the 
opposite side, it is called ttan^/(nc<i ptniL Among referred 
pains, due to disturbance in tlu coid, are tlie well known girdle 
pains, which are almost ]>athogJiomomc for tab(*s doisalis, trans- 
\erso iiuelitis, coid tumors, ele lvcf<nretl pains from lesions on 
the posterior roots ma> lx due to fiussure from fragments of a 
fractured vertebra, tumors or iriflammalion, as lu meningitis and 
herpes The jiriiicipal causes of ndVrred pain, liowTvor, are 
leciionb occiirnng sonieviliere on the* mr\e circuit. They may 
occur on the nerve* trunk or em />ne of tlie bramlies (se^e illustra- 
tion). Wliem a lesion eweurs on tlie trunk, it is always refeTteel 
to a point on the* periphery disial to the* are*a at wdiieh it occurs; 
but if the irritation is on a branch, it ma;y be r(*fcrrcd to the 
peripher;^ in an area prvociinal to that at which it occurred. This 
is due to its referonoe along a collateral branch. Ih^iiiiett (48) 
gives a number of cases in which jiain in the groin was due to 
both downward and upward reference. 

The following is a table taken from Dr. Heniiett's article 
(p. 269): 
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Incidents of Pain in Groin 


Incidents of Pain in Groin 


Apparently from Above 


Apparently from Below 


• Cases 

Gaset 

Prolapse of ovary 

1 

Small omental hernia. . . . 

1 

Omental umbilical hernia. 

1 

Small femoral hernial sac. 

1 

Tumor of the [x^lvis 

1 

Obturator hernia 

1 

Stone in the bladder 

1 

Saphenous varix 

4 

Stone in the nre^ter 

3 

Osteoma of the tibia . . . ; , 

1 

Stricture of the uretlira. . 

o 

Femoral atheroma 

2 

Movable kidiuw 

1 

()stfM)Mrthritis 

1 

Cyst of the testicle 

2 

Rider’s sprains 

4 

P(‘tained tosticl(‘s 

3 

Polypus of the rnetura. . . . 

2 

Intestinal diverticulum .. . 

1 

Julies 

2 

Incomplete inguinal licrnia 

2 

Flat foot 

1 

Traumatic lnnjl)ar lu'rnia 

] 

Popliteal sarcoma 

1 

Varicocele 

3 

Old fra(‘tund tibia 

2 

Lateral curvature of the 


Melanotic mole on the sole 


spine 

2 

of tlie foot 

1 

Spinal abs<*ess 

1 

Varicocele 

2 

Undetermined 

2 



Dr. Bennett also s[)eaks of a 

case of osteoma of the tibia, 

in 


which a slinrp s|>iciilc of bniic sprana,- from iho iimor surface of 
the bone, about four inches from its lower end. Pressure upon 
this caused acute jiaius in the left groin, rather to the inner side, 
l^ain also occurred when the lind) was being flexed, as well as 
when it was rotated outward. Kicking also caused pain. It was 
due to involvement (»f a tilament of the saphenous nerve. 

Another ease mentioned hv Dr. Bennett is that of a pain in 
the knee caused by a eorn. In this case, a loose semilunar car- 
tilage w^as diagnosed, and the advisability of an oj^eration was 
considered. The patient had sudden attacks of acute pain, most 
marked when be w^onld suddenly turn around. These pains were 
present when he Avore boots or shoes, and w^ere entirely absent 
at other times, 

A most peculiar case was one in which pain in the 'groin was 
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:tiaused bj a mole on the foot. Pr(?ssure nixjii the mole, which 
Was on the inner side of the foot, caused pain in the front of the 
^^in. Other cases of upward referenoo are: • 

(1) Pain in tlie back caused by a wound of the testicle (Wit- 
mer, 527, p. 930). 

(2) Pain and tender areas ovc*r the fonrtli and tifth spinal 
segments in painful disease of the breast (Treves’s “Applie<l An- 
atomy,’’ p. 176). 

(3) Pain in the left <davieh‘ in v^dviilns of Ihe small intes- 
tine; condition veriHed by autopsy (llaworih). 

(4) Pain in the back, dm* to a wound of the testicle (S. W. 
Mitchell, 559). 

Cases of downward rt‘fereiu*(^ are: 

(1) Pain in tlie arm ami haml from pr(‘ssnre on the brachial 
plexus by a supernum(*rary rib. 

(2) Jhiin in the liltle ling(T due to )iressnre on the ulnar 
nerve from a growth on the tirftt rib ( Forsyth, 126, p. 1170, quot- 
ing from Hilton). 

(3) Pain in the left leg, in a ease of tiilK rcular diseas(' of 
the spine, with a sinus opening in llie lumhar region. Upon 
passing a sound into tlie sinus, ilie paliciil (*«»mi>IaiiKMl of severe 
pain shooting down the leg (St. Francis llosjiital I)is»iK?nsary). 

(4) Pain in the hajid, along the outer (radial) side, from 

irritation of the musculospinal jierve <lue to fra<*lur(* of the upper 
part of the niid<lle third of tin* huinenis ( Kstes, 555). Estes 
also mentions the j)aiii felt on the ulnar vsi<le of the haml, es[)ecially 
in the little finger, in eases oi’ hone excresecnec’s, about the 

inner condyle t)f the liumerus. 

(5) Pain in the thigh (anterior and ])osterior) and in the 
groin, from a jisoas ahsecss. This ease I shall give in detail be- 
cause of classical reference of the pain. 

The patient had l)t*cn sick for some, weeks, and recently com- 
plained of pain in the posterior region of the leg. The point of 
maximum tenderness was beneath the crural fold in the cniral 
, crease. He also complained of pain in tlm area outlined in Fig. 34. 
Tbwfe was a fullness present in the inguinal region, which was 
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tender to th#' tou(*li. On irritation of a narrow area of the ddn 
next to tlie scrotum, a rctlcx contraction of the abdominal wall 
was noted ip the area incJicatcd in Fig. 36. This reflex was pres- 
ent on both sides. There was al&o noted rigidity of the spine, 
Sayre’s test positive, Br\ ant’s angle normal. When lying on the 
back or side, the knee was fl(*\od ami the thigh but slightly flexed; 
there was fullness in the left inguinal s])acc glands, as indicated; 
tho circiiinfeT* net of left thigh was 1.5 inches more than ti?#^ 
right oiH*. This condition gradually jirogre'^sed until o]X*ra- 
tion, Hcv(itil da\s later, nheii a laige eolle(*tion of pus was 
found in tlu* inguinal region, whieh ajiparently came from the 
region of the spine. After ojieiatioii, lli(‘ patient (piieklv col- 
lapMMl, his teiupeiaturc' became liigli, ami he died in twenty-eight 
hours. 

It is interchtiug to speculate nj)on the reasrui A\liy pain should 
lie f(*U in the area indicated. A stnd^ of tlie anatomy shows that 
the area of jiain is the aiea (»f distiibntum of the small sciatic 
nerve, which wa-> Involved hv the ahsct'Ss cavity as it gradually 
crept downward into the thigh. Tho letlex contraction of the 
lower abdoniimil v\a]l occuirtd in the aiea of distribution of the 
first lumbar segiuent, and tin inil.ilion wliich produced it was 
made in tlie aiea of disti ihutmii of tin ilio inguinal, which is also 
derived from the fU'^l luiidiai stgnuiit (Fig, 30), Therefore, 
tlie first lumbar s(‘gm(nt of tlu' eonl in this instance acted but as 
a rellex station foi th<' iKr\(s v\hich (h*rned tludr origin from it. 
The sudden d(‘ath of tlie jiatieiif, in this ease, could only be 
explained bv the sujiposition that tho svsUmi was overwludmed by 
toxins which were more easil\ ahsuilxd wdieii the jiressiire was 
taken away from the cavity walls on the opening of the abscess. 
Still, this is a rather far-fetched explanation. 

Other cases of (h»vvnward rcfircnce are: 

(1) Pain in tlie epigastrium, due to disease of the spine, 
wdth a slight displacement between the sixth and seventh ver- 
tebra'. In tins condition, the pain increased when the patient 
assumed atl ereci ]>ositioii, and, as a consequence, he walked with 
die body inclined forward (Hilton). 
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Fig. 34. Fig. 35 Fig. 3b. 

Figs 34-36. — Cjise Illustrating Ufward RRrEREVcE of Pain. 
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(2) Pain in'tho clicst, in the distribution of the fourth wd - 
fifth dorsal nerves, from an aneurysm of the aorta (Hilton). . ; 

(3) Pain in tlic penis from ureteral colic and from cystitis. 
Ill OTIC case tho j)iitient, who had a stab wound one inch below the 
urnbiJicus, cornjdiiined of |)ain in the peiiLs each time the gauze 
packing, wliich l(jiu*h(Hl the blachler, was removed. The rectum 
and the iuM*k of lh(» [jladder arc supplied from the seconds 
third and fourth sacral nerves. From the same nerves the 
I)udic n(‘rv(‘, ►^u|))»lying the penis, is derived, and thus is ex- 
plained the ])ain in the penis, due to rectal or vesicle disorder 
(Monro, 32, p. 7). 

(4) Pain in the great toe on the left side, in a patient suf- 
fering with periiK‘j)liri tic abscess, tlie sinus from which oj)ened in 
the ln»ii})ar region a half incli from the sticond lumbar vertebra. 
Pain was notieed only Avhen the cavity was full of solution 
(E. C. Stuart, personal report). 

(5) Disease of ilui anterior tliird of the tongue frequently 
causes ])ain in the auditory canal, because the auditory canal, the 
teeth, and the aJiierior part of the tongue are all supplied by the 
fifth dorsal nerve (JVIonro, 32). 

(0) Jhiin in the l(*gs, whieh was very unresponsive to treat- 
ment, was found to be due to a tumor of the cauda equina. 

(7) Monro (32,]). 7) also gives an exain})le of a case of hemi- 
plegia in wdiicli tlie j)ati(ait, wdio had almost complete anesthesia - 
of the genitals, siiihuuMl pain in the great toe every time he passed 
urine. This is exjdaiiKfd by Monro as due to the common origin, 
from the first sacral iku'nos, of the nerves supplying the dorsum 
of the great toe and those sn])plying the prostate and the mucous 
iiiembraiie of the neck of the bladder. 

(8) Pain in the calf of tlie l(‘g may be present in prostatic 
disease (Head, ‘‘Brain,” 1C, p. 2t>). 

(9) Severe earache may also be found occasionally in t<m- 
sillitis. 

^ (10) Pain on the inner side of the ankle was dUe to a tumor 
in Scarpa^s triangle. 

The following are characteristics of pain due to pressure upon 
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•% Berve trunk by a tumor, enlarged and displaced organs, or other 
causes : 

^ (1) The pain is continuous, and docs not intenniti, as in* 

neuralgic pain. 

(2) It is not increased upon pn^ssuro or nioveiucut. 

(3) It does not produce muscular stiffness, differing in this 
respect from inflammatory pains. 

(4) It may inlerfere with function, as in brain tumor or 
brain abscess. In the former there is no fever, Avhile in tlie latter 
fever is present. 

(5) It radiates very widely, especially when large trunks or 
plexuses of nerves are involved. A cliaraeteristic of radiating 
pains is that they vary greatly in intensity and location, hut that 
they arc always associatr**! with other j)aius wliich are due directly 
to the lesion or radiate from it. A study of ih(i different varieties 
of radiated pain will give us a elcw to the focus of the disease, 

(G) Tumor involving the trunk of a n(*rve sometimes causes 
trophic changes at the ])cri])hc*ral distribution of the. nerve on the 
skin, in the form of an intractable ulce r, or as a licrpetic? oruj>tion 
followed by i)crsist(*nt local anestlM'sia. 

(7) Cramps in the muscles may lx; associated with pressure 
pains. 

(8) A point of interest, in connection with these pains is that 
morphin does not ease them for any coii.sid(*ral)le time, hut ‘hniti- 
pyrin, phenacetin, and other coal-tar d(u*ivatives an^ of consider- 
able service, either combined Avith an opiate or with hromids. 
This is especially true in pains caused by ancury.sm’^ (Thompson, 
661). 

In cases of section of nerves, fJ. K. Mitchell remarks that occa- 
sionally, after union of tlio scgm(*uts has taken jdace, the sensa- 
tions of touch and pain are referred to the wrong areas, lie sug- 
gests, by way of explanation of such cases as depend upon nerve 
injuries, that possibly, in the union of tlie several nerve trunks, 
the axis-cylinders in the proximal part do not always succeed in 
joining the proper axis-cyliudcTs in the distal portions, TTor in- 
ataBoe, after a lesion of the nerves in the upper arm, nerve fibers 
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from tlie proximal htiiriip, which norrnallj convey sensations ttW 
the elbow l(»sion, may unite with fibers from the distal part and 
witli iM'rves wlii(*h are anatomically conni^cfed with the hand* 
Thus, the iniprohsiori due to a touch on the hand will, on reaching^ 
the seat of injury, be sliunted to the path ^\hioh has hitherto 
becuj that for impressions from the elbow. However, the sensorium 
soon learns to orient the sensations so they are referred to their 
propiM* souree. 

A <!ifrer(*ntial dia^iiiostie jioint l)etv\e(»n referred pain and nen- 
ral^i^ia is that in referred pain no iumLiI points are ))resent (J. II. 
Musser, 55^’) . Aprojx^s of ihi^ snhjeel, and bearing upon the 
])ro(luction of pain, (^arlelon (12»>) ref)()rts eases of referred, 
tr.insffTred and reflex pain, in which relnd* Avas obtained by the 
lo(*al application of adnuialin, < ilher (uer the terminal nerve 
filanKuils or in the eourse of tlu‘ neiwe. It is dilHeult to under- 
stand the HKufUfS opuandi of this nluf, beeause it is not reason- 
able to suppose that adrdialin, when Iocall> ,ippli(»d, ean have any 
but a local action; and if it does lia\e only a local action, bow is 
it possible tliat it can ailed the s(‘at of jirodnetion of the pain, 
wdiich nia> be some distaiuv awaA, ou th(» same iHuwe or on an 
(*ntir(dy diflerent nerve, either on the same or on the opjiosito side 
of the body ^ It ma\ he that the ajiplication of adrenalin pro- 
duces some i'fl'ect on the lurve-^, so that the transmission of pain- 
ful ini]>ulses is inhibited. Carletoii supfioses the effeet to be due 
to a regeneration ot the lurve foiee, or rath(*r the restocking of 
the n(*r\(* w'ith kinetophisiu, tlie substance eoiisumed in the nerve 
cells during their activit,>. How it does so is to me ineompre- 
lauisihle. 

S\Mi*AinEric Pmn. — C loseK resetnhling transferred* pain is 
sAni]>athetic pain. It is really a transferred jiain, with tlie dis- 
tinction that in hMnpatliotic pain a painful sensation is present 
in the organ originating the pain, Avhile in transferred pain there 
iua;v he no painful imjin'ssion or sensation in the area or organ 
in wdiich the pain originate .s, Tu other word®, sympathetic pain 
is an overflow’ pfienomenon, while transferred jiain is due to con- 
veyance of the stimulus through collateral fibers from one eprd 
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segment to another wbidi is either adjacent to or at a distance 
^from it* As an ejcaniple of sMnpatlietic pain, we have the pain 
in the axilla passing down to the ann and hand, due to angina 
pectoris. The axilla, arm, liand, and heart are sujiplied hy con- 
tiguous nerve roots, the third, second, and lirst dorsal (McKen- 
zie), ind thus a stimulation of one segmeiit is conveyed to the 
adjacent segment and the S(‘nsation referred to the peripheral 
distribution of these segments. 

pKOJECTiow (Uosely alined to referred pain is projec- 

tion pain, a term given to p.iin whith U Adt as lM*ing present either 
in a part which has no t»(‘nsatii)n (as in loeoniolor ataxia), or in 
a part which, because^ of ainpulatiuiu no longt'i* exists. In the 
ease of jmijeotion ])ain in an anipnlat(‘d lijnh, the j)aiii seems 
to be due to the inclusion of the ner\i in tla^ cicatrix of thc» ^tump, 
or a neuritis, or a neuroma. It is also related in some way to 
the circulation. ()tli(‘rwise 1ua\ can the ndief dc‘ri\ed from eleva- 
tion of the bluinp be explained ^ (joidon (r)(J2) emters inlo the 
psychology of the subject to a c»onsid(*rabh‘ d(‘gr(‘e. Kv(»ry con- 
ception of a limb is due to a \ isuali/alioii of tin* j)eri|dieral stim- 
uli which have be<‘n rec( ivcsl. When irritation is present in the 
periphery of any aniputaliMl iier\<‘, the \ isualizatioii is still pres- 
ent, and from old association pitKluces a ])ictur(‘ of the absent 
limb. It is along tliis limb to tlie former distribution' area of 
the various nerve filxTS that* tlie p.un is ref(*rred. 

Gordon illustrates IIk* visuaJi/atiou of an amputated arm, in 
which pain final / de\<dop(sl, iir the case of ‘‘a railroader who 
met with an accident l\\enl\-s(‘\en )earKS previous, in which his 
left arm was crushed and aiupntalMl. Since tlu' operation he has 
always felt the presence of tin* I(‘ft arm. Soon pain developed, 
which was localized, iiieiitall>, so to sp(*ak, in the left limb. The 
severity .of the pain graduall,> <lisaf»p(‘ared, though the pain itself 
did not cease. Upon examination, the stump appears to be cov- 
ered with a cicatrix. The latUr is tender, and pressure upon it 
causes a sharp pain, which extends downward along the absemt 
limb. The prick of a })in will also cause pain to l>e refernul 
doym the limb. If cold or hot water is aj)plicd to the stump, a 
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sensation of cold or heat, respectively, will be felt by the patient 
down the absent limb, as far as the tips of the imaginary fingeris. ; 
lie also has spontaneous sensations of the absent limb, and con- 
stantly feels the prcseiK^c of the arm. lie feels it hanging along- 
side of the ])o(ly ; lie feels tlie arrangement of the fingers and some- 
times their iijovenu'iits. There is a constant unpleasant feeling, 
a numbness in tlui af)s(;nt limb. lie also has at times a spontane- 
ous, sharp ])ain, of neuralgic character, which makes him flinch 
and double up. This i)ain, he says, runs through the ulnar side 
of tlie arm. A few nioiilhs ago, the patient suffered an apoplectic 
seizure, following which a h‘ft hemijdegia developed. Since this 
cerebral disturlmnee, tlie former stnnip phenomenon became ag- 
gravated. The spontan<v.)us pain in the absent arm is more fre- 
(jnent and inPuise, the nimibness causes him more discomfort than 
previously, and filially tlu* response lo stimulation of the stump is 
decidedly gr(‘ater.’’ 

ItKKJjHrnoi) l^AiN. — The next variety of pain which we shall 
consider nmhu* ridh'ctod (deflected) pain is that in which the stim- 
ulus is carrird to I Ik? sensory ganglia or to the cord and then trans- 
fern*d from the sensoiy filaments of the neuron primarily affected 
to those of a secondary neuron. The stimulus is then carried, in 
this nmironie jialliway, lo the brain, and is perceived as coming 
from the distribution ar(»a of the second neuron. This variety of 
pain differs from referr(*d pain in that in reflected pain there is a 
transfer of painful sliniiili from one neuronic system to another, 
while in referred pain there is no transfer but only a misreference 
of the pain by the s(‘nsoj'ium. A better term to express the true 
cliaracteristie of this variety of pain would be “deflected,” instead 
of “reflected” or “reflex.” “Deflect” means to turn aside, or to 
shunt, while “reflex” moans to turn back; and, since the pain is 
not turned back, but is only swerved into another pathway, it 
seems that “delh?ction” would characterize the change more than 
would “reflection.” Besides, in physiology “reflection” is gener- 
ally used to indicate a reaction produced in some portion of the 
body by a change in anotlier part; and for this reaction “afferent 
and efferent fibers are necessary. The former are of a necessity 
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' Bensory; the latter may bo motor, vasomotor, vasoinhibitory, car- 
dioinhibitory, or secretory. Tlu^y are never sensory, for the simple 
reason that a sensory m^rve is always afferent, and there can be 
,no reflection without dosce.iuling fibers” (Hart, 273, p. 344), so 
' that it would seem to be beth r to use deflection instead of reflec- 
tion. These deflections probably have an anatomical basis. Re- 
cent researches sliow that the nerve cells (in a segment) of the 
cord undergo d(‘generation as a rt^snll of any lesion in the corre- 
sponding segmental distribution area (Lickley, 138, p. 438). 
This confirms tlie liypollussis that stimuli causing pain arise from 
direct irritation from j)at ho logical changes in tla^ cord, and are not 

duo simply to a transfer of stimuli from one set of cells lo another. 

« 

The most numerous and important of reflected (deflected) 
pains arc those due to j)a!hologieaI changes in the internal viscera. 
The viscera of th(*ms(dv(‘s have* m» st^nsation of pain, as elicited 
by ordinary pain-producing stimuli. Tluy can he cut, torn and 
sutured without the production of pain; lik(‘\vise, lli(»y are insensi- 
tive to heat and cold, hut have a s(‘nse of their own which tcdls 
the sensoriiim of lljeir welMxdng with a sensation akin to that 
which we term iuusch'-s(‘ns(', or joint M*nse. When the viseera are 
irritated, the stimuli are carried lo the eord and react on the cord 
cells; and impulses are pro<liieed aixl sent (Hit as motor impulses, 
or arc carried to the hraiii hy the neurons nf ihesti (‘(dls, where 
they are ])erceivcd as jaiinfu]. At the same tim(^, tlu‘ adjacent set 
of cells become irritable', and react abnormally all stimuli reach- 
ing them from the p(*riph(*rv. 1dius, w(? have the origin of the 
hyperalgesic zones of Head. Theses zoia^s ar(* not always jiresent 
over the area of the involved viscera, and the reason for this, as 
given by McKenzie, is that, in the course of dovfdopment the tis- 
sues, which in a low form of life must immediat(dy have covered 
the organ, became displaced. In this way, several peculiarities of 
pain-production may be explained. For instance, the pain in the 
testicle in ureteral colic is felt, because, in early fetal life, the 
testicle was very high in the abdomen, and was suj)plicd by the 
first lumbar segment. Then it began lo journey through the ab- 
dominal ring and into the scrotum; hut it always retained its 
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nerve supply. The ureter, likewise, receives its nerve supply frdlti. ' 
the same segment, so that wlion irritation occurs in the ureter the 
pain is often referred to, and is felt as arising in the testicle, 
which at the name time is tender. In renal colic the skin of the 
scrotum is ne\er hyperalg(*sic, because the scrotum is supplied by 
the sacral iier\es; Init tlu' deej) e<)\eriiu>s of the testicle are always 
hypcralgesie, l)(‘caus(' they are in relation with th(» same cord seg- 
ment as tli<* kidiie> (McKen/ie). 

The method of localizing the \iscus causing the reflected pain 
is givdi below: 

(1) iJetermine if, in connection with it, there is an asso 

eiated area of h\ peralgesia. 

(2) Del Jill 1 1 lh(* aica ol hvperalgesia as nearly as possible, 

and oridit it with a cord segimuit. ^ 

(3) Find out what organs are siipjilied by this segment. 

(4) Kx.imine the oraan or oigaiis for disease. 

(5) See if th(* pain can he reproduced by manipulation of 

the organ. 

The general loW(*ring of the vitality of u patient often aids in 
lh(‘ production of retheted [Mins li\ reducing the resistance and 
increasing the in itahilit^ of the ailectfd cord scgnieiit.'^ 

Sometimes reflected, reft rr(*d, or transferred pains are con- 
fused with neuralgia; from this they can b(» tliflFerentiated by the 
injection of coc.iin, which will ease the pain of a neuralgia, but 
wdll have no (*ffeet on referred pain. 

Transi LRRrn Pmn. — TransftTred pain is the name given to 
that variety in which the stimulus passes fioni the neuron in which 
it is originally pres(*nt, oMr an intermediate neuron, to a third 
neuron, in the area of di^'lnbiitioii of which it is perceived as 
Ixung present. 

In other cases the sensorium may mistake the peripheral dis- 
tribution of the pain, as in degeneration of the posterior roots 
(tabes), or of the ganglia and posterior columns, or cornu of the 

' For a more complete exposition of this subject, see under Head ’s Zones, 
Viscera] Sensibility. 
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It is very likdy that in certain conditions the sensory im- 
!^pnlses which are carried by the sensory fibers and the p*ay matter 
not entirely obtniuled or destroyed by tlie pathologic processes 
^which have taken place, so that touch can be conveyed to a minor 
d^ee, and localizing sensations, such as those which tell us of the 
position of a limb, iriay be present only in a very restrictive sense. 
.Therefore, an iinj)iilse propagated through the sensory pathways 
is very weak, and on its ])erception by the brain (there being little 
or no localizing stiinnlus ac<‘oinpanying it), is perceived as coming 
from the opposite side when* the hicalizing neurons are intact. 

When the transference occurs in the cord, the segment affected 
may be boinologous to tlu* scgnuMit in whose area the impulse was 
originally received, or it may be higher, or it may 1)0 lower. In 
the latter cases the impulse is transmit t^) th(.^ perceptive (third) 
neuron through some of IIk* eolhit(‘ral brandies. 

lCxain])les of pain translerred to a homologous segment in the 
same relative jiosition on tlie op})osit(‘ sid(' (»f the abdomen are 
found in apjiendiceal and ovarian diseasi^s, |)neuinonia, and 
pleurisy. Exainjiles of liigher and lower ref(‘renee are found in 
those cases in whidi the pain of pnciimcmia is transferred to the 
appendiceal region, or in which the a])pcndix causes j)ain which 
is transferred to the thorax. TMitdicll (5r>!)) cites two instances 
of this variety of pain. In tin* first raise a window fell on a finger 
upon which there was a felon. The pain was felt in the finger, 
and at the same lime in the face ami mvk on tlie opposite side 
of the body. The second case is that of a jaiticnt who had a. heavy 
weight fall upon his right foot, striking tlic^ Iocs. The great toe 
and the one next to it were injured. Immediately i)ain was felt 
on the antero-internal aspect of tlu^ ofiposite leg, at the jiuietion 
of the upper and middle thirds. The pain was f)f a burning char- 
acter, fairly constant, and worse at niglit. It pf3rsinted for three 
weeks longer than the pain in thi* injured part. Tlie case has also 
been cited of pain in the left thumb caus(*d by a felon on the right 
tbiunb. In another instance a wound on the right side of the 
neck caused paralysis and pain in the left arm (Mitchell, 559). 
^Mitchell also mentions a case in which a shell wound in the right 
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leg caused the patient to complain of a burning pain in both the 
left and the right arm and in the right pectoral region. 

In regard to the cause for the persistence of these pains, I shall 
quote from Dr. Milchel] (oTiO), who says that ‘^one can, in a meas- 
ure, coinpn'liend tliat a violent stimulus to a sejnsory nerve can bo 
switched otr on to other nerv’e tracks or centers, as if it were the 
escape of an overcharge; but even if wo Iiazard snc;h a hypotliosis, 
it is still difficult to ext»]aiu the j)ersisteucy of these transferred 
impressions, for it is a law of the receiving eenters for painful 
impressions that when the cause of the pain ceases to be active 
th(^ feeling of being hurt ends. lint in some of these examples 
of false reference of pain llnu-e must have been made in the center 
some more or less pcuunaiKuil change that, continuously represents 
the effect to which any jiain-prodiiciug ag»‘nr*y usually gives ris(*.” 

I have^ noticed that pain is more likely to be referred to the 
opposite side from that on whicl) the lesion is locat(’i(l, in elderly, 
unmarri(‘d females. What, if any, hearing their social state has 
upon this fact 1 am uiiahh' to say. 

Character of the Pain.- Anotlau* elassificalion of ])ain is that 
founded upon the (leseri|»lion furnished by the patient. This is 
most varied. A patient with a livedy imagination can, of course, 
give a more vivid description of pain Ilian those of a somewhat 
duller mentality. JS'atiirally, the ])aiu is likened to some sensa- 
tion which has been (»xj)crienced in the past; lionco the terms: 
burning, gnawing, entting, ]unching, smarting, lancinating, bor- 
ing, shooting, screwing, gripping, stabbing, grinding, sharp, dull, 
aching, lightning, tearing, ert‘e]>ing, throbbing. 

In earlier timers this method, founded on the deseriptioii of 
the patient, was the one usually employed; and, with the tendency 
of the ag(i to scholasticism, pains were elaborated and defined until 
a cidebrated physician of the time of 'Frajan recognized thirteen 
varieties, and, not to bo outdone, llalmoman, an(»tlier early physi- 
cian, distinguished seventy-five. Avicenna, in the tenth century, 
A. D., wrott 3 a work on medicine, in which, among other matters, 
he distinguished fifteen varieties of pain (Alien, 503). 

This method of classification, however, proves very unreliable, 
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because o3f the difference in susceptibility of different people, and 
of their varied powers of expression. Vet, it is of some value in 
diagnosis, for certain pains, as described by the patient, are 
characteristic of certain disease (Church and Peterson, p. 960), 
as the liglitning j)aiii in tabes, the gnawing pain in rheninatisin, 
the burning ])ain in ncnirilis, llu* girdle pain in spinal disease, the 
lead-cap pressure pain in nenrastbenia, the sliarp, cutting pain in 
neuralgia, and the dull, aching pain in iiifeetions diseases. 

Persistency of Pain. — Ihiln is divided, nceording to persist- 
ency, into condaiii, rnlcrniiUent and rvmiltvni. Each of these 
may again be divid(»d, according to the subjective feeling, into 
dull, aching, etc. Lik(‘\vise each may be classed under some 
variety of the analonii(*ai divisions of pain, as n^ferred or re-’ 
fleeted. When a pain is conslaiil, it is iH‘(*cssary to investigate 
those conditions which act. constantly and which produce 2 )ain. 
Among the most common (*anscs of constant |>ain are new growths 
pressing upon tlu* nerve iihers s<»m(*where in their course. This 
pain is ref(‘rred to the |)eripheral distrihntion of tlie affected filxjrs. 
Should the pressure, he prodiiriMl hy an intlammalory mass, the 
j)ain is constant, hnl is marked hy j)eriods of lesscaied severity. 
Tho.se ])eriods indicate the inti*rvals in which tlie inflammatory 
congestion i.s diniinish(‘d. In other cas(*s the r<i]nission may 1)0 
complete, and the patient may he, free for a shorter or longer inter- 
val, as happens in salpingitis and oiiphoritis, in which frc(|uontly 
the pain is absent during the; inlenmaistrnal periods, and reap- 
pears Avhen 11 j(‘ menstrual congest ion oeenrs and the blood pres- 
sure and internal eoiig(‘<tiuii in the alTc'cteil organs are again 
increas(»d. 

Under (xTtaiii conditions, pain may occur in paroxysmal at- 
tacks of great severity, to which tlie term cris(*ii ha.s he(*n given. 
According to Fenwick, who (pioies from 11. C. Moore, a pain crisis 
consists of a 2 >aroxysin of |)ain as violent as Iniinan nature can 
endure, accompanied by excessive functional activity of the part 
attacked, hut disappearing as rapidly as it appeared, and is asso- 
ciated with a condition of undisturbed functional activity of the 
affected viscera between the paroxysms (Fenwick, 569). 
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Time of the Pain. — Pain may be further divided mto diuiiml 
and nocturnal. Diurnal ])ain8 are worse in all those condi=^ 
tions which are aggravated by activity, either mental or physicaji. 
For this reason neurasthenics and those afflicted with diseases of 
the locomotor apparatus suffer more during the daytime. Such 
conditions are found in rheumatism, neuralgias (as sciatica), flat 
foot, joint disease, etc. Pain is also greatc^r during the day in 
eye-strain and diseases of tlie eye, and also, as a rule, in diseases 
of the gastroinlestinal tract- This is diu^, in botli eases, to the fact 
that during this time Ihe organs are most active. Yet, as a rule, 
it secuns tliat nocdAirnal jaiin is more freqmuit than diurnal ])ain. 
Wh(m pain is j»res(*nt during both perii»ds, it is more severe at 
night, because during tlu; day the mind has so many other affairs 
to oecu]»y its atlention tliat it does not ])eiv»uve the pain sensations 
as acutely as it would if it were free of other impressions. At 
night everylhiiig is (jui(‘l, the other senses an^ in abeyanci.*, and the 
pain-sensation enters and alone oeeujues the mentality. 

Among ])ains which are prominent at night iivv those due to 
syphilis, urmuia and gout. Sehmiilt (5^)1, p. OS), in Sjieaking of 
these eondi(i<ins, says: “It seems that, as a result of the diminu- 
tion of (lie iii(*labolic function, through the absence of muscular 
work, there is a <l<}(*reaso in respiratory and cutaneous activity. 
Therefore, wlaui a dyscrasia exists, tlu* toxic curve asc(*nds at night 
and leads to nocturnal attacks of jiain. The pain of tuberculous 
hip-disease is also most jironounced during the niglit. In this 
disease wlum night comes on and the patient is ash'cp he often 
cries aloud and awakens complaining bitterly of the pain in his 
hip. It is claimed that tlie pain is due to a relaxation followed by 
a sudden eoiitraetimi of tlie muscles around the joint. During the 
day they are <‘Oiitraeled ami hold the limb in such a position that 
the least possible injury can be done to it. During the night these 
muscles relax and the limb falls away until slight pain results. 
Then the muscles sharply contract and draw it again to the posi- 
tion of least pain ; but as they do so, they also throw the head of 
tlie bone forcibly into contact wdth the acetabulum, and thus causes 
the sudden, sharp, acute pain, of which the patient so complains,’^ 
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C<dies are ako- most pronounced during the night. Schmidt 
p. 64) says; “It seems that a relationship exists between 
smooth muscle 'fiters and striped ones, so that when one set is 
a^ive the other is idle. During the day the striped miiscle fibers 
are active, and, as a oonaoqueuw*, the smooth mics are idle, while 
the smooth ones l)ocomo active during the night, when the striped 
ones arc idle/’ 

Gall-stone and appi'iniicilis pains are fretpiently present at 
night, many hours after tin ing<‘stion of food, (hor fuller dis- 
cussion, see Gall Stones and Ap|n*ndix.) 

Wlun a patient gives a history of pain occurring at particular 
times one slionld iinpiirc as to his habits ot life, wliat his routine, 
of work is, how an.l when he eats, and if th.‘ pain s<>ems to ho asso- 
ciated with the ingestion of food. If it ilo<-s, one should ascertain 
if it follows llic ingestion of all varicth's of food, or only certain 
varieties, and iinpiiro whether the iiain is relieved by the ingestion 
of food. Hunger headaches and hyperacidity pains in the stomach 
areas and pains of duodenal ulcer are .-ased hy the taking of food, 
particularly alhiiininons foods. 

in sonic cas(!s th«' pain-sensation travids more slowly than is 
normal, the so-called didayed pain. In these the touch-sensation 
is pre.scnt some time previous to the pain-pcrceptioii. Tahes dor- 
salis gives such a pain-rea<*tion. It may he ohserved hy pricking 
the patient with a pin and having him say “Now" when he p-r- 
■ ceives the sensation of ti.nch, and “Oh" when the sensation is pain- 
ful. He will sav “Now" ninch* earlier than “Oh,” showing that 
the pain-iierception is .lelayed. Jt is hardly iiossihle that the 
delay occurs in the transmission, for it seems that all impulses 
travel along the nerve with cpial speed; yet, such is tho exiilana- 
tion given by Laiidois (“rhysiology,” p. American trans- 

. lation, 1904). . 

BensitiveneM to Pain.— It s«>ems that sensibility to painful 

impressions is present in early infancy, but is not as acute as m 
later life. The infant, at the time of its birth, I have no doubt, 
m able to receive the impressions which later it interprets as 
; ; but it requires time to learn to coordinate the sensory 
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impressions and cdassifj'' them as Ixjnoficont or harmful, so that at; 
this early age pain-pcrecption has not as yet entered into its con- 
sciousness. We may say that the infant has an instinctive dread 
of all sensations wliieli iKMokeii an act or condition detrimental 
to its welfare. This j)rotective and defensive instinct is an in- 
herent and nori-eognitive factor in its developiii(*nt, arising not 
from pn^vions experience's, hut from some iiilierited and latent 
conseioLisnciSs which awakes umier the stinniliis of external life 
and takes iif)on itself the defeiiM' of the organism through the 
perce])tion of all [»erjii(*ioHs imj>iilsf‘S as disagrec*al)]e sensations 
(princi}»ally as pain) fnnii which it is wise to be dissociated. As 
the infant develops, it becomes more* sensitive to all painful im- 
pressioiivs until, in a^lnlt life, it ])robably lias reaebed the acme 
of sensil iveness. Finiui tliis period until iniddl(‘ age the- ])erce[)tive 
powers ])robably are stalionarv. Tlien, as agi^ advances, they 
again Ixh'ouk^ nMlueecl, until in old age tli(*v are oiiee again at a 
minimum. As the ability lo wiili^taml pain dilfers at different 
ages, it also differs among races and imlividiials of the same race. 
Among races, it is (‘burned that the Hebrew si amis ])ain less easily 
tlian any otluM* nux? (Editorial, Jhilish McfVtcdl Journal^ April 
14, IbOt), ]}. 880). Snell gcnm-al stalejiients, however, smack of 
the f(?nillet()nist and are not to lx* taken loo seriously. 

Individual Susceptibility. — Among individuals, tin* ability to 
withstand jiain varies inark(*dly. It se(*ms that those of a fair 
and very delicate skin are most susceptible. In these ])ooplc the 
pain-rix‘e|)tors, because of tia* lack of prolcctif>n which is given by 
a thick epidermis, arc nion* exposed and ]) 0 '^^ibly mon* subject to 
irritation than in those of a thicker intcgnimuit. Such people are 
not only very snsce]»tible to pain, but also to entaneous irritability 
of any kind. Others, because of lack of mental <lev(dopment, arc 
incapable of acute percejitioii of ])ain ; while still others, because 
of intense? will jxiwer, or of some inherent inability to perceive 
pain, are ccunjiaratively immuii<\ lleiinott mentions such a case 
of stoical disivgard for pain. A celebrahid French surgeon was 
performing an ain])ntation, and, seedng the look of distress on 
the face of the patient, said: 'T fear I am causing you great 
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pain,” to which tlio patient replied: the pain is nothing; 

but the tioise of the saw s(»ts iny teeth on edge.” 

Ottolenghi (440), wlio made iwovds of cases of six hundred 
and eighfy-two women, found tliat wotnen \V(T 0 less sensitive than 
men, and draws tlie following cimelusions in regard to pain in 
women at diirenmt ages, lie s(at(s that the sensitiveness is less 
in early life, increases to the tw(uily-fo\irth year, and then de- 
creases. This sensiiiv('ness is grc*atest in the nineteenth year. 
The higher Il)(? ty|u‘, the great(*r llu* s(‘nsihility. The left tenijde 
and loft hand are Jimre sensitive' than llu' right. Jmxnry seeirKS 
to incrc'ase sus(*ej)lihility i«> paiii-jM‘rei‘p1 it>n. 44u* divisions of 
womanhood, in nriKu’ of sUMTptihiliiy to pain, an*: ( 1) girls of 
wealthy classes; (i*) ^ell-c (ln(*at(Ml \v<»iii(‘n; (.4) hnsiiu'ss women; 
(4) nniv(*rsity women; and ( .‘» ) washerwomen. W(‘ liave, liere a 
generalization whieh nni’-t he taken “enm graiio salis.” 

Tissue Susceptibility. — Tis>nes vary in snsec*]>lihility to pain. 
MetzingcT j). 1 1-1 ) elainis that the hlnod ^n])|)ly of an organ 

often d(*l(*rtnines its s(‘nsil iveiiess lo pain, a> lh(* (»rgans vvhitdi are 
tlio rich(*st in lilood supply g«-nerally snIVer llu* grealc'sl pain, and 
that organs ])oor in hlood snp|>ly hav<* lilih*, it any, ])ain. Ihis is 
ill a(jcordane(* with the ih(‘«>ry nf Opjienheiiner, who claims that 
the pain is er('atf'<l and carrie<l hy the vas(im(>t(»r syslcun. As C!X- 
ampli'S of the t'lhel <d Idood .sn|>ply, he cites tin* lack ot ]jain in 
cartilage, nails, and hair, and the slight i>ain in pnennioina, while 
pain is present, to an enoi*mous «h*gree in the [)<*riosteiiin, peririiy- 
slum, jdcura, jieriloneiim, et**. ll(* gives hone as an examjde of a 
tissue which is free frmn pain,’ hnl he says that this is due to the 
fact that wlu'ii hlo<Ml-v(*s.sels enter tin* eoinpaet slrnetnre of the 
bone they discard their mnsenlar coat and so lose the vasomotor 
nerves and the pain seiise. 1 hese svinpatljel ic vasomotor fibers 
are supposed to issue by the post root, with tlu^ sensory libers, and 
enter the sinnal ganglia. In the cord they can he traced to the 
antero-lateral ascending tract. Some Hhers pass to the anterior 
horn, and still others to higher or l<»wf*r ganglion cells. 

1 In recent experiments we have fouod that the mcflullHry cavity of bone 
ift«very sensitive. 
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TFIK rNTHNSlTY OP PAIN 

It is alwjos and in si)Tn<‘ cases it is important 

f(»r flu* (Ini^nn'^is, fo know tli(‘ inh*nsil\ of tJk* pain buffered by 
tlio pah(*Tit. ^Jdie pati(Jit slionM alu.ixs Ik* interrogated, theiv- 
fore, re|L**irdini» this jioml. V< rv often the ansv\(‘r is of eoiibid- 
erahle inipoilaiiee in (iiahlini^ the eliiiiei.m to inak(‘ a diagnosis; 
hut v\hen the ]»h>si(Man 1ak(‘s the word <d‘ the pati<‘nl lu‘ is apt 
to he milled, peril. ips not inlentionall\, ,>et misled, nevertheless, 
l)eeaus(* in ilu* great an\i(*l^> <d’ the patient to gi\e a proj)er irn- 
portane(‘ to his eoni|)lainls, he is apt to magnif;v liis SMiiptonis. 
IIoweN(‘r, {hvn are ei rt.iiii naans of <‘he(king tla* patient’s state 
in(*nts so that it ina\ Ik* asecrtained whether or not lie is speaking 
the truth. 

FACTORS UPON WHICH INTENSITY DEPENDS 

Ilefore going into dc'tails eoneerning tia s(» iia^ans, we must first 
stnd\ the factors upon which tin* iiiti nsit\ of pain depends. These 
factors an*: (1) the stimulus; (li) the sc*nsili\eness of the 
patient ; («‘») the irrilalnlit > of the ner\(s; and (4) the extent and 
numhi'r of the ner\ea in\ol\ed. 

The Stimulus. — 'Fla* .stimuli ina\ be of different degrees and 
strength, and tliey ma\ be exerted eon t inn on sly or intermittently. 
A btiimiliis tliat is exerted eontinnoiisly wdll be felt, at first, as 
inncb more siwen* than one of equal foree w4iieh is not so exerted. 
As the stinuilus <*ontinu(»s, the reaetion beeomes weaker, until the 
porce})tion center is diilU*d and dues not naict at all. Likewise, 
a constant sliinulus alternately weak and strong will be more pain- 
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ful than one which ifl constant, but of equal force. The reason for 
this is that when the btirnulus is constant, either the conducting or 
the perceptive apparatus becomes fatigued, and the stimulus is not 
perceived as acutely as when int(*rmissions take place, since during 
these intermissions the nerves ha\e time to recover their sensitive- 
ness. 

Sensitiveness of the Patient. Susceptibility to pain varies 
among different induidiials. Some react to a iminful stimulus 
much more readily Ilian do otlu*rs. My experience* has shown 
that those of a tliin and neurotic build suffer much more severely 
than do the heaxier an<l more mbust Tlu‘n* s(‘ems, also, to be a 
certain relationsliij) Ixuween the de^nc* of nuuitality and .suscep- 
tibility to ])ain. Tin* liigher the d(‘\« Inpnuuit and the more vivid 
the imagination, tlu* i^reateT is the su-c<‘))til>ihl,>. Those who are 
not partieularl> affeeted 1>\ pain or (‘motion we eall phl(*gmatic. 
All their s(nsihiliti(*s sc <*ni <lnll(<l and inactive*. 

Irritability of the Nerves.- The ti igenunns, the sciatic, and, 
it is Slid, llu* splanchnic nerves arc*, as coni]>art‘d with others, ex 
tremely irritable. 

Extent and Number of Nerve Fibers Involved. - The se\(*rity 
of the ])ain chqiends upon the niiinlx*!’ of iilM*rs which arc* in\olv(Ml. 
The greater the numbc'r of liU^rs the more* intense the jiaiii. 

FACTORS MODIFYING PAIN PRODUCTION 

The factors nicKlif^iiig pain production are jisyehical and 
physical. 

Psychical Factors. — The ps>(*liical facl(»rs may^ be divided • 
again into emotion, consciousness, siigg(‘stioii, diversion eff atten- 
tion, and expectation of pain. 

Emotiom greatly modify pain s(*nsatJon. For instance, vio- 
lent anger or great joy preempts the sensorinin to such an ext(*nt 
that sense-perce])tiou is dulled and may become al)solut<*ly nega- 
tive. Conscioumess, of course, is necessary for the p(*rc(*])tion of 
pain, and the more acute the consciousness the greater the pain. 
TRose who are worn out with physical work will often suff(*r less 
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from an injury than their more vigorous fellow-workers. Sugges- 
tion is also of consiflcrahle iinportanee Jii pain phenomena. Many 
modern cults have made (*a])ital oiw of the fa(?t that pain may 
often he eased hy conceiil ration upon some other object, or by self- 
persuasion ( auto-suggestioii) that pain is not ])resent. Yet this is 
not new, for physicians have made nse of this ])rinciple oven as 
far back as the lime of JMiaraoh. Dirersion of atlenlion is im- 
portant, for the reason that vvlj(‘n a patient’s attention is drawn 
to some obj(‘et, and is (‘iitindy (engrossed with it, he has two cen- 
ters (sensory) which are active, as a cons(*(|n(Ui(*e of which neither 
is apt to be as sensitive as if acting alone. 

Physical Factors. - Physical factors intliiencing ])ain may be 
divided into tlie intrinsic and llie cxivimir. Among the* intrinsic 
factors are digestion, mol ion, urination, def(‘(aition, menstrua- 
tion, respiration, and posili<»n of tlu* IkmIv. Among the extrinsic 
factors arc* [»r<‘ssiire, heat, cold, electricity, and drugs. 

Intuinsk:.- Digestion, as a rule, (*aus(‘s pain only whcui dis- 
ease of tlu‘ alimentary tract or some* of its r(*lal(*d organs is f)res- 
ent. Th(‘ S(‘verily of the pain de|K‘nds n|)on the* kind of food 
taken, and the vari('ty (d' tlic' l(*si<m. In all (*as(*s indigestible 
food ine]vas<‘s the pain. Wlu'ii the* pain coni(‘s o?i immediatedy 
after eating, one* wouhl naturally think <d* gastrie iilec*r; if in an 
hour or two, of duod(*nal ulc(*r; and if in three* or four lionrs, of 
galM)laeIde*r or e*oinmon duet dise*ase. Also, at aljout tlm same 
interval pain due to appendi(*e*al nr (*olonie dise*ases makers its 
appearance*, althungh that from e*t)lonie* dis(*ase* generally occurs 
somewhat lateu*, say iu live or six hours. Should the euitrane^e of 
food into the* stomaedi e*ase the*, pain, eareiiioma, duodenal ulce^r, or 
a })ure neurosis is pre>l)ably pre*seut (Schmidt). Should the pain 
(‘eune on during the ingt*stion of food, it indicates seuno disturb- 
ances in the* e\se)pliagus, such as ulerr, steiioitis, or a lesion at the 
cardiac e*ntranee to the stumaedj, such as cardiosj)asm. 

In all inllammatory states, when motion cause's pressure to be 
made upon the inflame'd ar(*a, pain results. When a patient com- 
plains of pain upon moving a ]>art, careful investigation should 
be made of tlie muscles, bones, joints, and nerves composing that 
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part. lu conii-pction with the nmselos the most, common painful 
affections are inflammations, as mvolitis or abscesses. In some 
cases, while the lesion is not in Ihe nnisde iisf'lf, il is adjacent 
thereto, and contraction of tlie ninsclt* will produce traction and 
pressure upon the intlanuMl area. Such a condition is found fre- 
quently in aj»peiHlicilis. Hic appendix li(‘s over and is joined to 
the psoas, so that each rime ihe lindi is flex(*d, and the ])soas con- 
tracted, pnllini; and traction on tla^ intlain(‘d tissiavs occur, and 
pain is fell. Therefon*, \vla*never ]>ain is complained of in 
connection witli rimscajlar movtummi, not only the muscle but all 
of its a<ljaceJit and related .'^l^m*lIIrcs slionld Ik* iiivestijjjatod. 
Should the mnsch' prove nei;aliv(* tlie 1 m»ik* may i;ive some ijifor- 
niation as to llu* caii.se of tin* |)aiii. In lliis dirt*(*tion the first 
line of inquiry will Ik* as to tla* romlilion of tiu* ])(‘riosteum, and 
if it is fonml to Ik* heahliy, lla* Irme may he (*xelmh>d as a 
cause of the pain. After careful investigation of ll](‘s(‘ struetiires, 
the joints should he examin(*d, and Ih xioii and (‘xlension tried. 
Especially in diheasi* of tlu* arlieular cartila<!vs prc^ssiire made 
hy forcildy j)r(\ssino* iht* two arlieular surface^ ai>ainsl each ofher 
is ])rovocatlv(* of tla^ eT(‘a1(-t pain. 

Pain may Ik*, caused hy rlunufr of j/osthtni. Tlii^ occurs (‘spe- 
cially ill those origans wliicli an* 1 h* 1<1 in j)o>ition hy “liij:am(*nts and 
end attaclim(‘nls, such as the stomach." lien* a chaii^f* of posi- 
tion produces a disturhance of tlu*ir n*lationship to surrounding 
organs, and in some eases a derangement of th(‘ir functional 
ecoiioiiiy. It may produce, also,’ pn-'^nn* or traction on nn in- 
flamed ar(.*a. AH of these factors lead to an increased amount 
of irritation and pain. Tin*. ocenn*<*iic(‘ of a painful hision upon 
a chang(^ of position of the jiatic-nl indicales a local disorder. 
Certain positions an* cliaract(*ri-tic certain cla^s(*s of disease 
(see Positions of I^ain). 

Pain associated witli dr fern f ion occurs at the time of the 
movement, or a little later. If it (K*ciirs at the time of the move- 
ment one would naturally think of vsonie h*.sion involving the 
sphincter or the anus. Of these, inilammation, from simple in- 
filtration to abscess formation, is very painfuL As much so, or 
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even more painful, is fissure or ulcer of the anus. When 
pain persists for some time after defecation an abscess may bief' 
present. Pain coming on immediately l>cfore the act indicated 
deep-seated ulceration, such as would occur in carcinoma of the 
rectum (Sclimidt, p. -^2). Abdominal pain, the result of strain- 
ing accompanying bowed movement, may indicate some quiescent 
inflammatory proc(‘ss in llici appendix or the gall-bladder. By 
constipation the pain of enteroj»tosis, intestinal atony and neu- 
roj)athic conditions is relarded. 

Extrinsic*.— Of the (‘xtrinsic physical factors modifying pain, 
pressure is l)y far tlu‘ most important. ]n many instances it is 
the underlying factor of pain-production. Structures are so 
joined and related to c^acli other tliat pressure is constantly ex- 
ertiMl by the onci upon tlie other, and any disarrangement of this 
adjustment may cause the pressure to become excessive, and re- 
sult in pain. 

Elcrlririljf causes pain by stimulating the pain receptors. The 
pain may also be diu; in part to muscular contraction and to sud- 
den changes in llu* relationshijis of the parts, caused by opening 
or closing of the circuit. The faradie current is probably the 
most painful. The static spark is also quite painful. 

Extremes of h(<(t and eold Ixith cause ])ain, and, most pecu- 
liarly, the sensations caused by excessive <legrees of either are 
almost identical. Thus it is (hat one spi^aks of the burn due to 
excessive cold. In case of jiaiii due to freezing of a part addi- 
tional |)ain is produced hy plaeing the hand in hot water, which 
is due to the dilatation of the vessels and engorgement of the 
tissues of the part. This engorgement increases the pressure 
upon the prcssure-i)ain neeptors, and thus causes an increase of 
pain. Cold acts in an opposite manner. It causes contraction 
of the vessels and a lessened blood supply in the pari. Metabolism 
is interfered ^dth, and toxic products' accumulate in the tissues. 
These act upon the sensory receptors in the part and cause pain 
in addition to that caused by the action of cold upon the cold pain 

1 Toxic products also in some cases produce anesthesia. See uzider 
Toxemia. 
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' ^{^piors. In either of these cases the pain is due to the stimula* 
. tion of the temperature receptors, plus the stimulation of the 
deep sensibility receptors. In some cases of heat pain, for a short 
time two different sensations are f(‘lt, one btnng that of heat, 
and the other that of ])ain, Tlum llu^ stuisulion of heat disappears 
and only that of pain pc^rsisls. The only r(*ason that both cannot 
continue is that the pain sensation soon Un'ornes purarnouiit, and 
preempts the sensorinni. AnotluT argument in favor of the sepa- 
rate origin of tein])erature sejisation and of j)ain sensaliim from 
excessive degrees of lieat or cold is that pain may be j)resent from 
hyperstimulatiou of <‘ither, in the abst^nec? of tcnnperatiire sense. 
That is, excessive degree's of heat or cold produce pain, while 
moderate dcigrees of either (*iinnot he reeogni/(*d, or, if they are, 
the one is confused with tlie other. 

Drugs nnulify pain by various means. They usually block 
the carrying ])ower of tin* nerves pe'riplu'rally (morpbin or co- 
caiti) or <*entrally (rnorphiii or ('llier). I'liey may ereate* ehanges 
in the organs in wliicli pain arises, and thus eanse ethanges in the 
pain. For inslanee, alkalies n*duc(‘ l1n‘ aeidily of tln^ stomach and 
decrease the j)ain caused hy a liypeTae'idiiy. Merenry and the 
iodids freepienlly relie've pain due to syphilis. On th(‘, olh(^r hand, 
tube^rculiii increases the pain, if it is dm* to tiihercniosis (Schmidt, 
p. 40). Fniptying the l)ow(*ls relieves certain hea<laclK;s. The 
withdrawal of inorphin, in the eas(‘ of a person who is accustomed 
to its use, very fnMjneiitlv causes gr(*at ])ain. 

Weather,- — alni se(*ms to l)e inHucjucf'd by tein])erature 
changes, for it has been observed that a Icssi'tied haroimHric ])ros- 
surc causes a weakened resislainu* to pain. Kvertt (500), from 
a study of a number of cases, found tlie p(‘ri(nl of gn*atest ])ain 
to be from nine to elev(?u a. m. A ])eriod of loss severe suffering 
is between eight and ten a. ai. Haroinotric change's influence 
the production of jmiii rnneh more than does the actual presence 
of storms. Damp, musty we^athe.'r also intlueiu'es pain production 
(Head and Rivers, 201, ]>. 54). Kve'rtt helieve's that the cause of 
this increase in pain is that the electricity in the air, is increased 
these j)eriods of atmospheric unrest. 
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ESTIMATION OF THE INTENSITY OF PAIN 

It is nociossary, not only to know that a person has pain, but 
also how to csliinato and iiioasnn^ its intensity. This knowledge 
is important in order to claick the many misunderstandings that 
occur, sometimes intentionally, sometinu^s iineoiiseiously, between 
the physician and his patient. It is also of value occaisionally, in 
deciding iifxm the [injgress of a diseases 'ria^ different means of 
measuring the intensity of pain are: (I) blood- pressure eleva- 
tion; (:2) mi^tor nfh'xes; (i]) eornplaints (»f the patient, com- 
pared with Jiis ability to withstand pain; (1) retlex vasomotor 
signs, as syneo[)('; (o) dilatation of the ]>upil; ((>) amount of 
morjihin n(‘(t(*ssarv to overeome the pain; tT) appearanee. of the 
patient; (H) palieiil.\s dt'seription of the pain, and (f)) meelianical 
factors. 

Blood-pressure Elevation.' • lllood-pressure (dovatiou is an im- 
portant means of estimating the intensity of a pain. Studies 
along this lim* have Ixx'n mach', jairtieularly in (Jormany, where 
the (pn‘stion of simulation is so im])ortant, beeanse of indus- 
trial insii ranee. (hirs(*hinnn (otJT) found that in (dghteen out of 
twenty |)eop]e with normal sensibility the blood ]>ressure rose 
eight or ten mm. of merenrv und(T st inndation with a faradic cur- 
rent (on the npj)er ])arl of thi^ tliigli). In tin' other two persons 
the rise wa.s somewhat higher ( t(*n \o Hfleeri mm.). In nine? eases 
of hysteria and in five eases of disease* of the spinal cord, the pres- 
sure was nnaflecled. During the gastric and intestinal crises of 
tabes, and in h'ad eolie, a pr(*sHirc of ITO to :^10 is eommon, but 
quickly sul)sid(*s to normal, 115 or 1:20 mm., when the attack is 
over. Jn other })ainful ah(h»miual affeetions only a very moderate' 
increase in ])ressun‘, tern mm., oc(»nrred. Janeway reports the 
following cases: (1) A woman of t\v(*ntv-eiglit, with a blood 
pressure of 70-80 mm. befw(*en the ])aroxysms of pain, had 170 to 
100 inin. in moderate and 240 mm. in v(‘ry severe attacks. (2) 
A man thirty y(*ars old had a blood pn^ssnre of 05 mm. between 
paroxysms and of 140 ujin. during the paroxysms. The climax 
of hypertonsimi and pain seemed to coincide, and both passed 
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away together. Morph in caused sleep an<l a lessening of the pain, 
blit no fall in pressure. C^liloral caused a hypotensive, as well as 
an analgesic, effect. 

‘‘Of special interest (again to (|uo1e Janeway’s words) was the 
alternation of the abdominal aiul the lancinating pains. When the 
latter came on, the pressure j>roin])tly fell, and the visceral crises 
ceased. Therefore, J*al assmn(‘s that a sjaism of the sjdanehnic 
vessels is the cause of pain in a gasirie erisis, and that the irrita- 
tion which causes the laiuunatiiig ])ains afft'els depri‘ssor fibers 
in the posterior roots, and iIk^ ^liluulus is suflieient to interrupt 
or cut short an alxloininal crisis” (Janeway, r)t)S, p. 217). 

In this ennuection it is of valiu* to know that an art(‘rioscler- 
otic condition of the alKbuninal arlcrnss will at tiiiuvs, when the 
pressure is high, cause a dull, a<*liing pain in tlje abd(unen. This 
increase in the IJood pres^un* is due to the sliuiulatioii of tlie vaso- 
motor nerves (the vasoemihtrietor part), and is proiluecMl princi- 
pally in the sj)laneljnie area. Durijig labor ])ains, also, the blood 
pressure is raised. (V)iueideut with eaeli j^aiii it lK*(;omes higher, 
and varies directly as tin? pain. As labor continues IIktc is a 
constant increase in ])ressure until the eliild is c'xpelled, when 
there is a drop to a ])oiut slightly below normal. This increase of 
blood pressure is not (lu(‘ to the psviJiic intlueue(* of ))ain, for it is 
present even wh(*ii 1ll(^ j)Mti(uit is uneonseious from tb(‘ administra- 
lion of an aiuisl belie. It may ho due 1o the following causes: 
(a) uterine eon traeti oris ; (b ) niuM*ular eontraetions of the abdomi- 
nal wall, eansiiig an euiiitying of tld* s])lanelinies and a consequent 
increase of the pcTipheral jrressure; (e) exeit(*nient wlien the 
patient is conscious. Worry may also liavo inlluence. It seems 
hardly reasonable to snjiposc* that lh<* small ineroase in tlic quan- 
tity of blood thrown into eirenlation at each contraetioii of tlio 
uterus would .siillieient (when we consider the gn;at adapta- 
bility of* the circulatory system to aeeomriiodate great or sudden 
increases in the amount of circulation fluid) to cause any appre- 
ciable increase pa the systolic hhxMj pressure; tliough the asso- 
ciated -contractiSn of the abdominal inuHcles, and, in fact, of 
neatly all of the musculature of the body, it is reasonable to 
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suppose, will produce a great elevation of blood pressure. We 
must bear in mind, also, the fine supply of sympathetic nerve 
fibcTs to the uterus and adnexa. After all, the increased vascular 
tone is, in all 2 )robability, due to this elaborate nerve supply and 
its irritation. 

Motor Reflexes. —The ndlexes produced by pain are j)rotective 
in iheir t(‘nd(*ney, in that tlicw are a means of defense instituted 
by nature against injury. In e\ery instance, if possible, they 
tend to remove the organism from the sf)uree of danger. They 
are very active and are constantly excTted. For instance, when 
the hand comes in contact with a heate«l object, it is immediately 
drawn away by a ((nick, automatic muscular movement, even be- 
fore tile individual l)(*(*oiri(*s aware of tlu' coiitai^t. In sWp many 
rellc'xes an* active*, ami in some* dist'a^'s of the cord (transverse 
myelitis) th(\\ may lu* ])resent even wh(*n ])aiii s(‘nsati()n is absent. 
Even in light aiK'stliesia, this reH(»X“()rotective action is present, 
as is seen in ahdoiiiinal op(*ratious wh(‘n the jiarictal pcritoiieuTn 
is som(‘wl)at roughly handled. Althougli sem^atiou is not present, 
the r(‘tl<*\(‘s an*, and, acting immediately, jirodiice such a sudden, 
strong contraction of tla* alxlominal mnsch*^, lliat it is almost iin- 
jiossihlc for I lie ’^urgeon to do his work. The (((deiisivc power of 
the refl(*\es is best exempli ti<*d in eoiiseioiiNness when the patient is 
under the iiiiluene(* <»f jiain. The eenlers for voluntary muscles 
are thrown into aeti^ity, .so that tlie organs, the seat of deleterious 
changes, may Ik* protected from injury. Every physician is aware 
of th(» rigid coutraetion of the abd<uniual inuseles in pelvic or jieri- 
toneal disease, and of the extent to which tlie administration of 
an an(''^1hetic simplit](*s and renders easy a manual examination. 
Can an^NoiK* doubt tliat the higher automatisms, with appreciation 
of pain, are active in (*ausing this rigidity? Almost innumer- 
able cxanij)h*s of llu* sauu* kind might In* cil(‘(l, for instance, the 
contraction of the inuseloh surrounding a joint, and its censeejuent 
fixation, in those eases in whicli articular inflammatory states are 
pres<*nt, or the rigi«lity of the lu*ad in disease of the soft struc- 
tures at the base of the skull in meningitis, etc. 

In view of the universality of these defensive reflexes, it is 
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lotting that we should be a little curious as to the reason for their 
presence. We know that nature is always purposeful. Every 
act is conservative, and we may be sure that when pain, with 
its attending reflexes, is present, there is a good reason for its 
appearance. This reason is protection against further injury. 
For this purpose are called into play the only reflex organs in 
the body capable of resistance, namely, the muscles. As a result 
of their stimulation and consc^quent contraction either rigidity or 
motion, or both, follow. Rigidity is Ix^st seen in the cases of 
abdominal diseases alK)ve mentioned ; motion is Ix^st illustrated 
by the quick withdrawal of tlu* hand from a source of injury. 

Two of the special senses, taste and snadl, owing to their func- 
tions, have develo])ed a s[>ecial sensation which is tcrni(‘d nausea. 
It is of a disagreeable, sickening nature; and Anally, if suffi- 
ciently prolonged, causes a proteclive reflex action in the 
form of vomiting. This refh^x, as one would judge from its inti- 
mate dependence upon the syinpatlielic system, is practically an 
involuntary act, though soniclimes it ean he produced by conjuring 
up in the mind pictures of disagrc'cahh; or disgusting ol)j(H'ts. 

Hearing, also, is somewhat different from the other senses. 
Here an excessive stiinulant gives rise? to a sensation, whicli, if it 
cannot be accurately classified as [)ain, is closely akin to it, be- 
cause of its intensely disagreeable nature*. \Vli(*n this sensation 
is present, pi’olection from the causative ag(*nts (noises, etc.) is 
sought by placing the hands over th(* (?ars, so that the distressing 
sounds may not enter. 

All of these reflexes are accompanied by certain well-marked 
and clearly defined changes in other systems, as the circulatory, 
digestive and pulmonary systems. 

Complaints of Patient Compared with His Susceptibility. — 
A comparison of the complaints of the })aticiit with his ability to 
withstand pain often gives an indication of the severity of the 
pain. This ability varies in diflFcTcnt ]>eople. Some, especially 
those of a phlegmatic temperament, seem to be capable of bearing 
pain of much greater intensity than those of a nervous, active 
jiatttre. Blondes, also, seem to be more sensitive than brunettes. 
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Personal idiosyncrasies, however, are of great value in estimating 
the severity of pain. 

To deteruiiiio the sensibility of the patient, the skin on an un- 
affected part of die body should be pimdied between the fingers. 
When the abdomen is not affected, it is best, becfause of its great 
seusitiveuess, to use it as a contred. By the response to various 
degrees of pressure, an estimation can often be made of the 
susceptibility of the patient. 

Vasomotor Signs.*— Vasomotor signs, as pallor and syncope, 
often give an indication of the severity of the jiain. These 
charjg<\s are due to a r(*action of the ])aiu stimuli upon the yaao- 
motor systcuii, and it is lu^eessary to in(|uire into their cause. 
The vasomotor system consists of centers to wliich two sets of 
fibers arc coumeted, namely, the* inhibitory fllx^rs and the con- 
strictor fibers. Tlu' irdiibilriry libers convey impulses which hin- 
der the contraction, and the constrictor libers convey impulses 
which stimulate the contraction of th<^ muscular coat of the blood- 
vessels. It is very ditlicult to say in Avliat way mental states have 
an action on the j)hysical |»rocess(\s of the body; but that they 
have is evid<*ut, and that the acli(ui is a powerful one can bo 
seen from tin*- persistence of tli(‘ in<luc(‘d jdiysical elianges. Ilow 
the vasoinolors are indiumeed it is V(*ry ditticnlt to say. .Yet we 
know that they may Ix' intluence<l liy many mental processes. 
For instance, jiallor is induced by fear, fatigue, nausea, or severe 
pain. Redness is induced, in the ])rocess called blushing, either 
by a stimulation tlui vasomotor inhibitory fibers or by a 
paralysis of the contracting fibers, jirodiiciiig a paralysis and 
dilatation of the blood-vess<;ls of the face and neck. The vaso- 
motor fibers pass np the cord in the lateral tracts, and pain sen- 
sation is also conveveil by the lateral tracts; so it can easily be 
seen how any change in the fibers conveying ])ain sensation would 
react on the vasomotor fibers and prridiiee changes in them. 

Pallor and syncope may be the indication of shock due to 
intense irritation of the sensory terminal filaments. According 
to Henderson, this shock is the result of the rapid rcsjnration al- 
ways induced by peripheral sensory irritation. In his experiments 
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consciousness was abolished by the use of ether and morphin, so 
that tlie results were not due to consciousness of siifFering, but to 
nerve irritation. It secerns that coiiscionsness of suffering is a 
mere accorupaniruent and not a causal (dement in the production 
of shock, which is of a rcdlex iiahiri*. Among otln'r signs of shock 
are rapid and fe(d)I(' pulse, vomiting, drawn, anxious features, 
and excessive pca’spiratinn. Tlu* snse(‘ptil)ility to shoek varies. 
In those of a well-marked nervtnis 1t‘nij)erament shock from a 
small injury is grealer tliau in tlmse of a im>n‘ phh'gmatie nature. 
Some women are almosi proslratc'd vviih the jiain of rrumstr nation, 
wliilc others hardly se(‘in to mind it. 1'li(' same may be said of the 
parturient stale ( l.azar ns-l>arlow, 571, )». 47S). 

Dilatation of the Pupil. — Dilatation of lli(‘ ]>npil is prod need 
by irritation of the symjjathetic nervous system, particularly in 
the sjdaiiehnic area. Tin’s redaction (*an Ik; irnnle use of when 
estimating tlu^ tcMidcumess of a J^art. V(‘t, iu using it, <*u(^ must 
not forget that prcssiin* alcme will pro<lu(‘e dilatation of the 
pupil, es})e(;ia]ly when (‘Xcrt(Ml on llu‘ alxlouK'u, and that dilata- 
tion may also he j)ro(|u(*ed by stroking or jumdiing the lUick 
(Schmidt). Some idea of tlu* dilatation due to pressure alone 
should be gahu'd hy stimnlalion of a non-])ainfnl ])art.. Then, with 
this as a standard, an e>lima1ion of the dilatation due to pain can 
he made. This nuMhod is not. available after the use of drugs, such 
as morphin, cocaiii, and l>(*lhi(lonna, whicli have an aedion on the 
pupil. 

Amount of Morphin Necessary to Overcome Pain. — The 

amount of morphin uiwssarv (o cjisc jiuin is a indioation of 
its severity. Colic requires iiion; iiii>r|iliin Ilian uiaiiy other vari- 
eties of pain. 'I'his is especially true of jrall-dnet or pancreatic 
duct colic, and renal colic is especially noted for its jiersistence and 
severity. 

Appearance of Patient.- 'riic ajipcaranco of the patient fre- 
quently is a reliable index of tli<i variety and severitj' of hia pain. 
As a rule, pain of great severity jiroduees a cessation of mnsfuilar 
movement. To this there is one great exeeiition, namely, the pain 
ol colic. Here, whether the colie is of urinary, biliary or intesti- 
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nal origin, the j)atient writhes, squirms and assumes all conceiv- 
able positions, at the same time crying out or moaning. These 
attacks conn^ in paroxysms, a period of (jiiiet following each, 
attack. In colie, also, tlie i)fitient y)resses with his hands, or with 
a bolster, upon the abdomen, and frequently lies with his limbs 
drawn iij) (see Figs. 87, 88). Here the tendeiiey to exert pres- 
sure is se(‘n in the cliaracteristic way in which the hands are joined, 
the fingers being interlocked so that greater pressure may be ex- 
erted. 

Idiis |)ictnre is the (*xact oj)posite to that seen in peritonitis, 
where tlu^ j^atient is absolutely quiet, lying flat upon his hack 
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Fjg. 37. — Hand Pukssino on thk Abdomen is Very (Uharactbristic of 
C oLi(\ I. E., of the [Ttekus or Intestine. 

J. An^a of referred pain iu phlebitis (femoral). Also area of distribution 
of ant. (^riiral atid area of i)ain reference in crural neurali^ia. 

2. L(>c:iliz(Hl tenderness in phlebitis. 

3. Phlebitis (femoral vein). 

Hip joint disease. 

Psoas abscess (low). 

4. Ovary inflammation. ) 

Salpingitis. [■ It is more characteristic for patient in these con- 

5. Appendicitis. ; ditions to lie on back. 

with bis limbs drawn up and hands frequently placed lightly 
upon his abdomen. He is very attentive, and is ever ready to 
ward off any touch or pressure with the other hand, (se^ Fig. 80). 
To this posture the term ^^abdominal protective position” has been 
given. Other characteristic postures are illustrated in Figs. 37, 
38. Headaches also give rise to characteristic postures, as may be 
seen in the Figs. 66, 07, 68. 
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V In pleurisy or intercostal neuralgia the patient assumes a rigid 
i^est position, and, on close examination, it is noticed that the 
thoracic respiration is hindered. Tills is exactly opposite to what 
liappens in aMominal inflammatory disease, in which the breath- 
ing is of the thoracic type, 
abdominal breathing hav- 
ing ceased entir(»ly. 

When the patient iiuivos 
. with considerable pain and 
refuses to stand on a lijiib, 
and holds the joint in a 
flexed position, iiiflanuna- 
tory disease of the joint 
should be suspected. Th(» 
position assumed in dis- 
tention of the vesical blad- 
der is one in which the ))a- 
tient inclines slightly for- 
ward, his back straight and 
rigid, pressing both hands, 
which are interlo(*kco, 
over the lower S(‘gmcnt of 
the abdomen. Tninor nr 
aneurysm is indicated as a 
rule by pressure over the.* 
diseased area. In men- 
ingitis the patient remains ^ 

° I. 1 . — Position Assumed in Uterinb 

rigid because of the paiii Coijc, Intestinal (;olic, and Dis- 

(liyder, 35). tended Uiiinauy liLADDEu. 

The facial express on 

also is frequently a reliable index of the severity of jiain. One 
expression which is indic^ative of the most severe pain is 
the so-called Hippocrati(5 facies, in which the brow is con- 
tracted, the lips drawn back, the eyes fixed and the 'entire 
attention focused upon some intrinsic phenomenon. This is the 
cMracteristic facies of peritonitis, and when present is of serious 
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import In sonic patients, especially among those who have 
trained tlieir features to express emotion, simulation is often prac- 
ticed ; yet, und(»r close observation, one will notice, at times, some 

relaxation or change in ex- 
])ression, especially when 
the patient thinks he is not 
being watched. 

Gesivres indicative of 
pain are principally those 
ill which the ]iatient tries to 
ward off an imaginary or an 
actual injury. Motion as 
an indi(*alion of the severity 
of ])aiu is of some value, 
Imt is chiefly of use in 
])olnling to the structures 
which are involved. As a 
rnhs all jiaius of moderate 
severity (anise a loss of 
function of the part, and the 
jiatient usually lies cjnietly 
in bed, aiUmtive but mo- 
tionless, excejit ill cases of 
abdoniiiial colic, in which 
each ]>aroxysni is indicated 
by sudden and explosive 
inovcmeiits. In children, 
according to Eustace Smith, pain in the head is indicated by a con- 
traction of the brow; in the cb(3st by a sharpness of the nostrils, 
and in the abdomen by a drawing in of the up])cr lij) (Musser, 
p. 79). 

Patient’s Description. — A patient's description of Lis suffer- 
ings is not of much ])ra(^tical assistance in deciding upon the 
severity of a jiain. II is descriptive ability, powers of imagination, 
and vocabulary cause it to vary greatly. One factor of im- 
portance is the persistence wdth wliicdi the attentiem of the patimt 



Fig. - L.wing Shoe Postcue. 

In lumbago, sj)inal caries, hij> joint dis- 
ease, sciatica, appendicitis and pelvic 
peritonitis, pain is iwpericnced on the 
patient assuming this position. 
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is devoted to the ]>ain, to the exclusion of other topics. Should 
he be consistent, and persist in his statements of its character and 
severity, and should his att(‘ntion be not easily drawn away or 



Fig. 40. — Pain on liyiMcrocxTioNsipN 
OF THE Body. 

Hyiiercxtcnsion of the body produc(*s 
pain in infliiTninatic)n of tlui ab- 
dominal viscera, adluNsions, peri- 
tonitis, etc. 

occupied to the excln.sl(ni of the 
pain, it may be eojK‘lii(l(^<l tliai. a 
pain of considerable intensity is 
presfent. 



FlO. 41.- 1*AIN ON (joing Up- 
STAIIIS. 

\Vh(‘n, on Roirijr upstairs, pain is 
prcscnl, in the riKht limb, it in- 
dieat(*s apiKjndiet^al abscess or 
jHilvic inflannnaiiori, and is 
due to the tension of the 
psoas nmselc: producing pres- 
sure or traction on the in- 
flaiiKid area. The pain is 
greatest at the moment of 
raising the foot off the ground 


MecduUlical Factors. — T^iueliinj;:, stroking-, pressing are me- 
chanical factors wliicli arc of sli^lit vahu; in determining the dc- 
of pain or tenderness. Tliese are of little value because of 
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the variations, })oth of pressure and of the .resistance of the 
patient. The best rneehanical aids are electricity, the von Frey: 
hairs, algoineters, and needles. 

In teslinc;- pain by means of electricity, two electrodes are 
used. They slioiild be about the ‘size of a knitting* needle, and are 
placed from one to two eni. apart. Jn the following table, taken 
fr<un Uernbardt, tll(^ ligiires showing tin* distances of the cylinders 
of the induction apparatus repr(*sent tin* minima of sensation, and 
the figur(\s in parentlieses repres(*nL the minima of i)ain in a 
healthy person: 


Ti]) of the toiigne 17.5 

I^ilate lt>.7 


Tip of the Hose, eyelids, bii(*k of 

longue, glims, lips I t.8 — 11.^ 

Aeromiou, s((‘ruiim, mqx' of ue<*k..ld.7 -id 
Hack of the arm, hulto(*ks, oeeipiit, 
loin, iieek, f<u’earm, vericw, eo<*<*yx, 
thigh, ba<‘k of the first jilialaiix, 

back of tht^ foot. 1 l\S--I2 

Hack of llie second phalanx, ba(*k of 
tin' nietacarjial bone, back cd' the 
band, h^g, distal j)lialanx, kn(*(*. ..II .7 — 11. .‘1 
Palmar aspect of tlie bi’ad of the 
Tnetaear))al Ixme, tij) of the loe, 
palm of tile band, ])almar asj)ect of 
second ]>ha]anx, liy})olln*nar emi- 
nence, jdantar as[»ect of tlie first 
melalarsal bone 10, J) -10.2 


(l+.l) , 

(Id.O) 

( Id --12.5) 
(11.5- -12.2) 


(12 -- 9.2) 


(10.2— 8.7) 


( 8 - 4 ) 


These tables are of value in that tlnw enable one to compare 
the relative sensibility of the different areas. Any decrease in. 
the distance of the cylinders would indicate, of course, an increase 
in the sensitiveness of the part. 

Von Frey’s hairs, also used in the estimation of sensibility, 
are hairs which have been* so selected that they bend at differggit 
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jnfeSBares. , They are fastened to a small wooden rod at, right 
angles; Previous to use, the weight necessary to cause them tp 
bend is ascertained. 

In Head and Thompson’s experiments, hairs sent by von 
Frey were nsed. Ko. 8 would bind at SJIO nignis. j)ressnr(‘; No. 
5 would bend at 3(i() mgnis. pressure; No. 4 would bend at 230 
mgms, pressure; and No. 2 would Ixuul at 100 ingnis. i)rcssurc. 
In the intervals between use, they shouhl be kept in a box, wdth 
the rods supported in such a manner that the hairs do nt^t come 
in contact wUli anything (Head and Thonif>son, 20(1, ]^. ,5d2). 

Algometers have bi‘en ileseribed by II(»ad and othc'rs. A 
pointed instruinont (as a needle) is riuulo to ju-ess against the skin, 
and the amount of finssure is indiealed by a. seahj which is 
attachi’d to a ri*sisting sju-ina. This is the manner in which most 
of tliese instruuKUits w(»rk. They arii of (ronsiderable value, but 
are not yet in general use. 

Needles ami jiins an* also (‘ni|>loyed in estimating simsibilily, 
but their use involves seviwal drawbacks. First, the ])rcssurc 
exerted by them is variable and <*auunt, he (*.ontroll(‘d. S(*coiul, 
the s(‘nse of toindi is aj)l to he eoiifused with the f(‘eli ng of pain. 
To avoid the latter, it is well to precedf* the ])in with ilu^ tip of 
the finger, so that t.oueli may Im* iVlt tirst, ami lat(*r ljyp(*ralge.sia, 
if the sensibility is ine reused. 

In making a tliorough si'iisory examination aei^ording to Head’s 
methods the following rules slumld hi* observed : Hav(^ the j)atient 
in an easy ])osition and si^e that he is without yuiysie.al discomfort, 
i.e., that the bladder and riH'tum are empty, and that he is nidi her 
hungry nor thirsty. The time of day l>(*st suited to the examina- 
tion is morning, when the patient has nr>t ent(‘red nj>on the work 
an,d worry of the day. Weatlier conditions, also, are of some im- 
portance. A bright, siinshiny day will hr^ng more uniform and 
reliable results than an examinalion upon a dismal day. The 
surroundings must also he propitious. The room must he quiet, 
and no loud noise^s or talking should he jx-rmitled in ihi^ Immediate 
vicinity. Above all, in testing the sensibility of a ])aTt, screen it 
frCttn the observation of the j^alient. At the time of the examina- 
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tion the external teiripcrature shouhl be warm, for anything which 
produces goose-fl(^sl] detracts from the value of the results. 

During an examination for sensibility both sides of the body 
should b(; compared. If a certain organ has been decided upon as 
the cause of the f>ain jibenonumon it is ii(‘eessary, in order to be 
sure tliat (be decision is accurate, to r(‘produce the pain by trac- 
tion, j>ressure or mani])uIation of the organ. Should the proper 
organ Ix^ (‘iigagfxl, a reprodnctioTi of the pain will result. Unless 
(liis ean be <loue, and in (lie absence* of (bdinite pathology, it is 
not wise to mak(? too posilivc* a diagnosis. On forming a conclu- 
sion, one should not forget that the v(*ntral asjx'ct is less .sensitive 
than the lateral as]x*ct, and the lateral aspect Ujss sensitive than 
the dorsal aspex*! of (Ik* body. 

The seijsalions allied to pain having I heir basic principles in 
toiieli s(‘nsatiofi arc*: (I) ])leasaiit s<‘iisations ; (2) agreeable sen- 
sations; (;{) normal (piiescent s(at(*s; ( I) disagr(M‘abl(‘ sensations; 
(5) ])ain s(*nsal ions. At um* (*iid of the s(‘ri(*s W(^ have pleasure, 
and at (la* oth(*r i)jiin, wliih* between the two we have all degrees 
of jdeasanl and iiiipl(‘asant scaisatioiis. As the s(*nsation becomes 
exagg(‘ra((‘(l at eillu'r end, W(* liav(* a <*oiidition of uneiidnrable- 
ness, for intense jdeasiire is just as mu*ndiirablo as intense pain, 
and l)olh maiiifest their iiit<'nsi!y by ])romplly causing uncon- 
sciousness, from whi(‘h tiu* patient awakes, generally after the 
passing or sulKsideiiee of tlu* causative .sensation. Sometimes, fol- 
lowing uiu*oiisciousn<*ss from pain, tlu*. ])atii‘iit, awakes, aiid, the 
pain being present, may lK*eome nnconseious again. This pro- 
cedure may he re|)(*ated many times, nnlil linally the ])ain-per- 
C(*ptive eenlers heeoiiK* fatigued or the pain disappears. 

CONDITIONS ASSOCIATED WITH SEVERE PAIN 

Assoeial(‘(l with severe ])ain are certain symptoms which 
indicate to us tlu* vast iutliience wliieli a severe subjective con- 
scious irritation may ]>roduce u])ou the physical entity. With 
extremely severe ])ain there are often symj)toms of collapse, such 
as cold sweats, weak pulse, and an anxious look. These are prac- 
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■ txcally the same ])henoineiia as those which accompany any great 
emotion, such as fear, in wliich, owing to the induced fright, a 
vasomotor collapse takes place, the ])atioiifc faints and is cold and 
clammy, with weak and very often raj)i(l pulse, riappiness is 
also potent to eanso somewhat the same condition, for w(^ all know 
of the state of a man fainting from jny. In fact, in any great 
emotional exaltaticm a ivurporanj Iosm of cnnfiriousnvfis may occur, 
as in the sexual aet, wliere in some cas(?s tlie irritation to the 
glans or clitoris may produce such a smression of impulses that 
the receptive centers an* ov(*rcnme from llu* umiceuslonmd fre- 
queiiey and a teni])orary loss of con^^ciousnesH resulls. Tlie cause 
of this UTiconseiotisness may Ik* liiat the stimuli whi<*h are trans- 
mitted to the refraction c(‘nlcr are l•(*f<‘r^od to the ]K*riph(‘ry, and 
cause a vasomotor ])an*sis which giv(‘s rise to lessened eireiilation 
in the brain. ^ As soon as uneoUMMoiisness oceurs, the s(*usory per- 
ception is lost and tlu* ])eripheral impulses to tlu* vasoniotors (*,ease. 
The patient now r(‘gains e<ujseiousn(*ss, and i^ nhh* again to per- 
ceive the cxagg(*rated imjuilses fpain), vvlu‘reiip(m Ju' ])rom})tly 
relapses into unemisciousness. Tims an almost endless cycle is 
formed. Tlu^ same* ph('Jiom(‘na o(*cur in tlu^ ease of (‘xtreimi f(*ar. 
Cases are quite common in which persons, wIhj have h(*come un- 
conscious at the sight of some gr(‘Wsom(‘ ohj(*ct, an^, on rmwering, 
rendered unconscious a s(*coiid time at the sight of the same 
object. 

It is amazing how much one can sutler and still show no signs 
of it by physical dclerioratioji. It is eertaiji that ev(*7*y practi- 
tioner has seen sufferers from the most scv<*re ami cvmstant neural- 
gias who are robust, and otherwise st^ern to be in p(‘rfect health. 

* Aceordinjr to (jowers (‘MMinical liPcturcs, ’ * third sori^a, p. 7), sudden, 
intense pain, especially if felt in the aiMlomeii or in the virinity of the heart, 
may produce tmconspiousru'Hs. The nn'chariism is sujtposed to I/e a direct action 
on the centers of the vagus, but synctipc (urieonsciousneHs) is only known to 
result if the pain is perceived. In man a cauHc of jiain adequate to produce 
syncope, while the patient is under the intluerico of an anesthetic, has not been 
known. Hence, it seems doubtful whether the effect is due to a direct action 
on the vagal center. - The facts suggest that it may be the result of a profound 
influence on the sensory regions of the cortex, focused on the cardiac center in 
the medulla. 
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Aftor long poriods tlie sufferer seein‘3 to acquire a tolerance iot 
pain, so lluit lie* can, with a minimum of discomfort, withstand 
very severe attacks. ()u the other hand, all have seen cases in 
which the constant, '^lc*ady and increasing jiains of tubercular 
diKS(*a^e, Iriaeniinal m'uraliria^, etc., have eonipletcdy exhausted 
the |)alient, so that he has lx‘e«)iue thin, haggard, careworn and 
prcnialuiely gray. In many caM*'^ worry and jucntal aiixhdy seem 
to have as miicli to <Io with the dc t(‘rioratioM in physical charac- 
teristics of the jialieni as does tlie original pain. While the pain 
may not produce an\ apparc'iit phv-^ical disturhanee, the mental 
ilisturhances are manitold and n m.nn njt)re or l(‘s^ persiMeiit even 
after (lie pain Iuh iMilirily eeastsl. Th(‘se mental changes are 
shown in iriitahility of l(*mp(*r, iieurastlh nia, etc. 

Respiratory System. —During pain the resjiiratiun, as 

a rul(‘, is in(*r(‘a->(‘<l, and at the sum' time l>eeom('^ very sliallow. 
If the j)ain is dm* to inllammalm-v legions in tin* abdomen, the 
breathing is of the costal t>]»e, while if it is dm to disease of the 
thorax, the l)reatliing is priiicipaliv alxlomiiial in eliaracter, and 
the eJiest is ii\ed though it w(‘ie in splints. Tliese conditions 
exist even wlien the patieiil i-. uneon^eious, sliowiiig lliat they are 
redex ai'ts and not in an\ wav tin* ri'^nlt c>f inhibitory voluntary 
action. 

Circulation. An acute pain i-^ alm()^l alwavs associated with 
an iiim*ase of llie piiDe r 4 itc*, while .i elinuiie pain is not so fre- 
qm'iitlv .issocialed vviili rapidity of the pulse. 

Loss of Equilibrium. Pain ina\ lx* tliat a loss of 

equilihmim may result, a> in the imm* re})ort(*d 1)\ Erdinan (Medi’ 
cal Rirnrd, IhOt), Vol. (ib, p. Dl), of a girl thirty-two vears old, 
who, while at Mass, was taken with buddeii, exerueialing pain in 
the abdomen. Altliough ><b(* fell, she <lid not become unconscious. 
This bi^s of (‘qnilihrium ina^\ have he(‘ri due t(i the fact that the 
stimulus produced by the jiaiii was so gr(*at that it monopolized 
the entire seiisorium, so that the e<piilil)ri/iiiff j)ereej)tions from tli© 
sight, the aural, ami the remaining perijdieral senses were not 
perceived. 

Trophjc Changes. — Certain di'^turbanecs in muscles, joints 
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Hud bones maj be assAointod with pain. These disturbances are 
either (1) fimctional or (2) metalxdic. 

Both result in atrophy; tlie first the so-oalled atrophy of dis- 
use, wliioh results from iu,i(*ti\it\ caused by the pain, and the 
other an atroph\ due to lack of metabolic interchange in the cells 
of the ])art, Tliis metabolic disturbance may 1h* in the nature 
of a lack of constructi\(' |)o\\er, or an ^n(Tea^e of destructive 
change. In either case, the final result is a wasting and a diminu- 
tion in tlie j)ower of the muschs 

Preprotective Functions \‘.sociat(sl with pain is wdint may 
be ealletl the ]n*( piot(eti\e funetiou, as e\emplitied in stom- 
ach ‘dinuise, wlidi llie skjjj o\tr the ei>ii»asirinm, as well as the 
upper segment of tla* ndns alMlomimis, b('(*om(s soin(‘wliat lender. 
At the same rime the nrlus is in a state ol |)artial (*oiitraction, and 
acta as a guardian, cwdi lulon^ dang* r tlui^ahns. I»ut as soon as 
pressure everted u|>on it (lie muscle hardems, and the ])ain, whieh 
may have bemi lighi belori', now iKs^ma s adite. This illustrates 
how well (lesigiKMl is tlie ])ioteetion of tlie \iscera, for if tin* stom- 
ach itself were s(nsiti\(^ xiohiicc would n acli and injure it b(*fore 
pain could be (‘vpoiieiiced , but b\ tlie interposilnu of sensitive 
structures, wliieli an* eoujdid to a poweiful muscular rcHev exter- 
nal to tla* st(unacli, tin diseasid organ is (dfi'etually guarded 
against external violence. 

Elevation of Tetnperature. Tie rc no iloubi that (dc vation 
of teiujicrature is ft<<(ucntl> jirodiiccd by jiain. There also is a 
close rclatioiisliip Intwam the conducting p.itbs for jiaiii and for 
those of the sjiccial senses, for licmi.uicsthesia is soni(*timcs ae- 
eompani(d by imjiairmcnt of tlu* scnM»s of hincll, taste, and hear- 
ing, and amM}opia is somctJims associated with concentric con- 
traction of the ^i''Ual In Id on the same side of the body. 


METHOD OF RECORDING PAIN 

For a thorough and productive study of pain it is nec(*ssary 
that some reliable and simple menus of recording pain phenomena 
should be found. This condition se(*Tningly has lieen met by 
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Harris (84), whose method is one of the best, and, at the same 
time, Ihe simy)lest that has so far been devised. 

In his marking code, four primary characters arc used: (1) 
a simple, iinbrokcai line; (2) a broken line, or dashes; (3) a dot; 
and (4) a dot and dasli. After llie foiirih marking Arabic 



Fi(i. 42. ''Maukixo Code ok J)ii. Hahius. 


nnnierals are used to indicate areas, e<*iiters, and radiations of 
j)ain, the numeral b(‘ing jdaeed at the jH)int of tlie most intense 
pain and also on the line inclosing the i>ain area or indicating the 
pain radiation. Tlius it may be seen that the primary characters 
can only be used in ev(*ry fourth marking, hut that the number 
of markings may he niultijdied indelinitely. Figure 43 illustrates 
this. 

‘‘Figure I, in Fig. 43, shows the first marking upon a patient, 
who we assume eomidaiiunl of a j)ainful area, a eeritc^r pain within 
the area, and a radiation of j)ain. It wdll bo seen that the area of 
pain, its more ])ainful cemter, and the radiation of pain from the 
area of pain are construct(Hl from the first primary character. 

“Figure Tl, in Fig. 43, shows the second marking upon the 
patient who complained of a painful area with a more painful 
point wdthin, which wo designated as a center pain. The boun- 
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Fig. 43. — Figures Showing the Application of the Marking Code of 

Du. IJAuras. 


d^ry of tlie painful area is fornicil from tho si^cond primary char- 
acter, as is also its center of pain shown by the fireok cross. 

. “Figure III, iii Fig. 43, shows the third marking upon the 
patient who complained of simply i painful point. T lie four dots 
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arranged in equidatcro-qiiadrangular formation show the manner 
of marking a painful point or a center of pain from the third 
primary character. 

‘‘Figure IV, in Fig. 43, shows the fourth marking upon the 
patient, illustrating a painful area and a cenU^r of pain. The 
markings are constructed by using the dot and dash, w'hich consti- 
tute the fourth j)riniary character. 

‘‘Figure V, in Fig. 43, denionst rates a 2 )ainfnl area and a 
center pain. 

“Figure VT, in Fig. 43, shows the sixth marking. The dashes 
are employed, as in the case* ol the s(‘eond marking, hut here the 
insertion of the Arabic nnm(*ral (» indicates the nuinbc^r of the 
marking. 

‘‘In Figuie VTI, in Fig. 13, tlie Arabic numeral at the iK'gin- 
ning of the dotted line shows the jiainfiil poijil, and the dotted 
line indicates (he direction of radiation. 

“In Figure VIII, in Fig. 13, tln^ boundary of the ]»aiii area is 
eonstructed from tli(» fourth primary ehara(*ter, tlie insertion 
of the jiuni(‘ral 8 distinguisliing it from the fourth marking. 
The location of the ligun* S at three dilhreiit jHiints indicates 
the location of the pain at three distinct jiuints. 

“The Arabic numeral U in the iiiiilh marking of the patient 
indicalis a painful ])oiiit, whih‘ the contiiuious arrowed line, coii- 
strnett'd from the tirst jirimary character, illiistrat(*s a radiation 
of ])ain fnan tlie in, irked jiainful point, 

“Figure Xy in F^ig, 43, slunvs a recurn^nce of i)ain in the 
same ri'gion as shown by the second marking of the jiatient. In 
this t(uilli marking of the jiatieiit the boundary of the area of 
pain is const riict(*d from the second primary character. The 
number 10 in the outer boundary line of the area distinguishes 
this boundary line from the boundary line of the second marking, 
which occurred in the same region having a longer and narrower 
area. The number 10 in this tenth marking shows the location 
of the center of pain, and disiingnishes it from the center of 
2 )ain indicated by the Greek cross of the second marking of this 
patient.'^ 
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A pertnanont record may be made on the patient’s chart by 
transferring the outline*' on the patient’s body to a stamped figure, 
being careful that the relative ptisitions of the outlines correspond 
both with the bony landiuarkH on the figure and on tlie patient’s 
body. 
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PAIN IN DISKASKS OP TUP NPRVES, BRAIN, AND CORD 


Tlio iior\(>im siiK*(* il i\ tlio ffirrior of i^l]Mll^os from 

one j)ortioii of llio body to aiiothcM-, and since iU or^iiiii/ation is 
nmcli more dc'lieale tlian tlial of any otli(‘r ‘^tnieliire of tbc body, 
siifler^ from di^l iirban(*e^, wliieli, \\lien afltetin^ llie sensory olc- 
nienls, are, as a rule, mmoiinecMl b\ pain. For s\sj(*mali(* consid- 
eration lli(* following di\ isioijs ma\ l)('mad(‘: (1) n(n\e l(Tnjinals; 

iKTvi's or n(‘r\(‘ trunks; (;j) nerve ])I(\nse''; ( I ) nerve roots; 
(b) cord l(‘sions; and (0) jxmline, mid-brain and cortical 
lesions. 

AFFECTIONS OF THE NERVE TERMINALS AND NERVE 

TRUNKS 

Afb'ctions of iJie ncro* ri'ceptors are due, as a rule, either to 
inflanimal ion, to lo\(*niia, or to pr< s-^nn*. These* ]ia\e been con- 
Ksidennl in ]»art in the section on ])an‘nch\inalons ])ain (q. v.). 

Affections of the* m*r\e^ or ner\e trunks arc* due, as a rule, to 
tlie follow ini 4 ’ causes*, (a) con^esticni; (b) inllammation ; (c) in- 
jnr\ ( traninatisni, pressure*); and (d) toxemia. The milder 
parades may, for purposes of conAeni(*nc(‘, be termed neuralgias; 
the more severe atlecticuis, lU'uritis. 

The distinctions lH‘twe*eu neuralgia and n(*uritis are quantita- 
tive rath(*r than qua]itati\e. Jl is larg(*ly a matter of degree. A 
severe neuralgia may be* term(*d a neuritis; a mild n(*uritis a neu- 
ralgia. We cannot, therefore, insist upon a separation of the two 
conditions. One linds one or all of the cause operative in pro- 
ducing either a neuralgia or a neuritis and the resulting lesion de- 
140 
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pends largely upon the severity of the action of the exciting factor. 
Thus exposure to cold may set up a neuralgia in the facial from 
involverneht of its sensory roots (the geiiiciilato ganglion), or it 
.may cause a true neuritis, involving the motor comimiients, as well. 
Similarly an iiiflariiniatory reaction in a mixed nerve may eaiisi^ 
only slight pain, tlu' sensory eoin]>oneiits being involved but 
slightly, or it Avill bring about both sensory and motor disturbances 
with distinct neuritis symptoms; slight traumata, as well as tox- 
emias, cause quite similar ])icliires. 

Certain nieningeal dis(‘:is(.‘s of the cord, as well as ganglion 
affections, give rise to ex(|ulsii,e ii(‘uralgic symj)toms witliout any 
of the usual motor coin])lexities of a neuritis. 

We shall licrti discuss the so-called ncuiralgia, although it 
should be remeiidKU'cd by the reader that one is coiiliniially stray- 
ing into the held of neuritis. 

Anstie, in bis classi(*al work on “Neuralgia and the Diseases 
Which Ttesi‘ird)le It/’ (1S7.1), gave one (d llie first English pr(?seu- 
tations of the general snbj(‘ct. Jhumljardt, in Notlmagel’s large 
.system, lias given the most extensive of rec(?iit discussions of the 
whole subject. However, be was iii(*(U’r(‘ct in riganling neuralgia 
as a separate entity. It should not be so r(‘g.‘jrd(‘d, with tlici pos- 
sible exc<q»tioij of a f(‘W conditions, for iiislance, those which 
cause such a cliaiig<‘ iii the eoudiicling a))|)aratii.s tliat a light 
stimulus is interpreted as ])aiiirMl, or juiin is jiroduced without 
any apparent sjimulus. Sueh a couditiou may follow slight chill- 
ing of the surface, or the lodgiiauit in the nerve, or its she.atli of 
toxic substances, either ljot<*rotoxic (phospliorus or mercury), or 
aiitoxic, the result (J derang(*d nietaliolism. Smdi a eonclition is 
present in influenza, and also in old age, when, because of im- 
paired circulation, tlie tissues are not jiroperly nourished. To 
.these pains the term neuralgia may lie ajiplied. As (‘arly as 1873,^ 
Loomis also applied the term to coiulilious in which there is a 
disturbance of nutrition. Neuralgia seems to he without recog- 
nizable pathology; at least, no uniformity exists as to the kind of 
pathology which is present. ]>y some it is thought to he a form of 
- , 1 liOomiB, Med, Record, N. Y,, 1873, p. 473. 
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neuritis (neuritis of the nervi nervorum, ThompKSon, 352), but it 
differs considerably from neuritis in its pain phenomena. 

Etiology. — 1>\ many aiithorb neuralgia is the name ^ven to 
a nerve-pain whi(*h is produced l)y any of the following causes: 

Excitinq CvusTis. — Intrancmal, in which the exciting cause 
is found in tlie ncr\c fiber or it-i central origin. This cause may, 
in many cases, he the jiresence of toxic materials producing irri- 
tation and pain somewhat akin to the action of rheumatic poisons 
in rheumatic myalgia, in whi(*h the poisons act upon the terminal 
filaments of the sc^nsory nerves distributed to tlie muscles. Under 
this heading we would include all those pains of infectious origin 
which do not result dofiiiitely from an inflammatory change in 
the nerves, such as occur in acute inf(‘ctif)us disc^asos (influenza, 
tonsillitis, common col<K), malaria, gout, nejdirilis, anemia 
(chlorosis), (lialk'tcs, syphilis, l;yplieid fever, simiJI pox, con>tij)a- 
tion, and gonorrh<‘a. Many eonsiiler eoj)])er, load, ars(*nie, alco- 
hol, nicotin, and mercury causes of neuralgia; others class them 
rather as irritant jioisons with the jiroduetiou of neuritis, Otlier 
causes arc molecular changes in tlio nerve itsedf, the character of 
which we do not know, although many regard them as a mild de- 
gi’ce of iiiflamiiiatioTi. Also included under the heading of mole- 
cular disLurhaiJCo jmin are pain eauscMl by exjiosuro to cold (wc 
arc all aware of the headaelie ])rodii(ed by going against the wind 
on a e<jl(l day) and |)nst-Iioe-neuralgia, a l(*rm given to those con- 
ditions in which, following the removal of the cause of the neu- 
ralgia, there i.s a persistence of the pain, due, perhaps, to continued 
molecular change in the nerve substance* or gajiglion, wdiieh time 
ah)iie can, but do(‘S not Jilwavs remove*. As an instance of this 
may he iiiei>tiemeel the pain ])e'rsistiiig after removal of gall stones, 
after the re'inoval of carienis teeth, and after cure of a gastric ulcer. 
Sometimes tlmse are called “habit j)aiiis^' (q-v.). 

Exit annual, iiiuh*r whiedi we wenild include pressure by new 
grow’th-., tumoi’s, or l)e)ny proeesse's, by foreign bodies, soft tissues, 
glands, bone (especially when the nerves pass through bony fora- 
men), Cleat ri(*es, misplaced viscera, hernia, aneurysms, enlarged 
uterus, etc., upon the nerve. 
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" , Traumatism, such as injurj^ of the nerve by a blow, by forcible 
oontaot with a foreign body, by the pinching of a nerve between 
two i)ones, as pinching of the intercostal nerves between two adja- 
cent ribs. Praciures by j)rcssurc‘ from fragments, or from the 
callus, cause nerve pain. Dislocation of a bone may also cause 
pain. 

'Infection has been mentioned as one of the causes, and perhaps 
it is the chief one. (he^es of ('pideiriie intercostal and of supra- 
orbital neuralgia have becui <lescrilM‘<l, as \v(dl as the neuralgia 
associated with typhoid f(‘ver and rh(‘unialism. It is r(‘asonablc 
to supj^ose that the infective* germs can lodgt* and grow in nerves 
as well as in blood and inler4titial tissues, for it has been defi- 
nitely proven l)y inaiiv olwTxers that t.N|)hoid fever germs are, 
in the later stages of (he disease, freidy circulating in the blood. 
Pneumococci, strcpto(*rjcci, and \arioiis other germs have aDo been 
isolated in pun* culture from the* Idood ; and these wandering 
hither and thither in llu* tissues locate thems(*l\(‘S where there is 
the least rosistanee, be this in hone, t(‘ndou, U(‘rve, or muscle. 
Should the ner\e h<* the habitat, a mild n(*uritis is produced 
and this causes ])aiu. 

PuEDisrosiNCJ FAt'TOKs leading to ibe production of neuralgia 
are inherited pn^lisiKi-^itiou, tla* use of alcohol, tobacco and 
drugs, neiirasth(*nia, and exccs’^ivf* s(*xual indiilgcnc'e. Age seems 
also to act as a ]U'edis[H>sing factor, I hose of a(hancc‘d age being 
more snsceptihle than those who an* \oung(*r, TIk* other so-called 
pains are classified un(l(*r n*f(*rrc(l, ])rojeet(‘d, sympathetic pain, 
et cetera, iindc‘r \vhieli they will be descrilK‘d (<|. v.). 

Symptoms. — In the case of pain (K*cnpying any restricted 
area it is well to make an examination for local iiiHanimatory 
changes in the skin and subjacent ti*^sues. Should t^(*y be absent, 
with the skin very sensitive to light j)ressere and the deeper tissues 
Hot so sensitive, w^e may conclude that the cause of the pain is 
either a neuralgia or a neuritis. 

If neuralgia is ])resent lb(*re are points of hyj)eresthesia and 
the course of the nerve is jiot painful to pressure, while in neuritis 
the course of the nerve is tender to pressure, and there are no 
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painful points. Should neuralgia be auapccted, we must $J3€^ " 
the cause, and (fonsidrr acute infections, reflex irritations, as thev 
cephalgias due to viscera] dis(»rders; referred pain, as earache due . 
to decayed teeth ; projected pain, as in the head after Gasserian 
ganglion reseetioii, and syin])ath< t ie pain, wlien one sensory center 
is affecled by cliangcjs in anotlan* center, and pain is felt as coming 
from llie iir(‘a of distrihulion of nerves arising in this center. 

"rh(' j)ain of iicnralgia may be constant and dull, or there may 
1)0 periods of freedom from ])ain and tlu'ii times of sudden and 
severe ])ain. TIh'sc paroxNsms of pain occur at intervals varying 
from a few sc<*oii(ls to as many wc*t‘ks. The dn ration of an indi- 
vidual [)aroxysm varic's from a few seconds to as many minutes. 
Sometinu's, afl(*r I Ik*. ])ain reacdics its aciiK* it lu'coiucs almost con- 
tinnons mid may hist for weeks. Tlie on'^c| in many (^ascs seeuns 
to Ik* withoul any causal <*ondition, and may Ik? sudden or grad- 
ual. Al)ortiv(* a( tacks may come (piickly and (piickly disappear. 
Sensations of cold, itcliing, and mimhiiess in tin* areas of the skin, 
whicdi suhs(‘(]U(*iitly an* aflccted hy the iu*nralgia, are ])remoni- 
lory signs of an atta(?k. 'J'he* pains are of a burning, darting, bor- 
ing, eutting, ])i(‘rcing, hilirig, or jiulling character. In some cases 
there is an intermil Icncv in tin* paroxysms, wliich may come every 
day or every second or third day. AV 1 k*u this f)C(*urs examine for 
malaria. The jiain generally follows the course of a peripheral 
nerve. It. may remain coniiiK*<l to one nerve ar(‘a throughout its 
course?, or it may smUlculy shift from ouo area to another. At 
times it is confined to a small area, but most often it radiates 
through large* are*as and may run toward tlie* p(*ri])he?ry (neural- 
gia de'sceiideiis't, e:u* freim the ])eriphery inwanl tenvarel the cen- 
ters (ne'iiralgia ase*en(lens). 

Anrstliefiia dolorosa (ep v.) sometime'^ is prese’iit in these con- 
ditions, especially wlien the nerve trunk is subject to pressure due 
to an irritative le^sion. In neuralgia taetile sensation also is some- 
times lost. 

Local Poinis. — Pressure points, first described in 1841 by. . 
Valleix, are called Valleix’s points, Inght pressure on these points 
sometimes aggravates the pain, while heavy pressure relieves it. 
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In other oases the reverse is noticed. Pain may be elieiled by pres- 
sure with a single 

The galvanic current honietinie^ ])roduces pain when finger 
pressure fails to ])rodncc if. (Tc<‘liniqne: J*lac(' the positive polo 
on any part of flu* liody, prctViablx o\(m* some part of n nerve; 
hold it sfationary, and run ihi* iu‘i»arne ])o]e along flic course 
of the nerve.) Jn neiiral{j!.iji Valloix's points are found af fhc 
point of emergence of the nerN(* trunks. sections where a nerve 
trunk fravers(*s a ?]inscle to rcN'U'h llu* skin, at flu' jK)iiif where 
a nerve fibcu' hr(*aks nj) into hranclu's, and at j^oints wlu^n* fhe 
norvo iK'eoineh \er\ ^npc'iticnd. Tlie painful points along the 
conrhO of n(M*N(*s in luMiralgic afl(*ction^ nni\ lx* dm* to irrilafion 
of fim* terminal SI ii^orx tilaimnls, whudi an* distributed to the 
sheath of tin* iierscs (deJlillc). 

lh.sl<nit --“JNiints dnnlonn‘U\ apo]di\sair(*s” of Trous- 

seau, or distant painful points, arc* also found in n(*nralgia. 
The.se are located in tlu* spinous processes of tlu* v(‘rtel)ra, Ix*- 
tween which tla* roots of the alh**tr*d iumis leave the verte- 
bral canal. 1 he spimms pmcis^is lo tke* i(i»ion of the middle* 
cervical verfehra an* \er^ sin^itixc in neuralgia of the Irigeunimil 
nerve. 

A\hile painful points var\ gnatl> «uid -^onu tim(*s an* recog- 
nized onl> at the time of tlu* paroxvsm, llu*\ iiiav (*\i->t all the 
time and Wome more painful onl^> at tlu* tlnu* of the paroxysm. 
Pressure on the painful points ma> in one ca-e j)rodnce an attack, 
while in another case it ma\ aliort the attack. The effect is sonu*- 
tiines l(‘bsen(*d, soiru*tinies iiitc iisific d, di'pcndiiia upon vvhetlier the 
pressure is light or lieavy. JJglit prcssnie sometimes yirodnces a 
paroxysm, while heavy jiressnn* sonu*tini(*s cnises its disapjH*ar- 
ance. After the neuralgia has ( \istcd a c(*rlain length of time, 
atrophy of the nerve maj octmr and llu* ])ain may subside, espe- 
cially when it is due to jiressure along tlu* <*ourse <»f the nerve. 

Vasomotor Cliaufjat.— In acute and ncent attaeks, because of 
the contraction of the vessels and stimulation of the vasomotor, 
^ere may be at first jiallor of the aHVct(*d area, followed hy flush- 
ifijg. In chronic neuralgia there is <*hr(iiiic iliishing, due to vaso- 
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motor paresis. In later attacks there is generally flushing of tiW 
skifi otj the affected area. In trigeminal ntMiralgia ‘'there may be 
pulsation of the temporal artery on the affected side. In some 
cases a swelling of the affected side occurs, and this in time leadt^ 
to chronic thidvcning. 

Ttoplii( (liau(ir,s. The skin is sometimes thicker than nor- 
mal; or, js a r.irer condition, it imn 1 m' thinner, dne to cutaneous 
atro|)li\. Tin* 1 m ir on the affectc‘d side of head in trigeminal nen- 
ralgiii Nnni(‘1inH's hecoines coarse or rough, and falls yut, or it may 
heconie giMN. Areas of gra\ hair max all(n*nate with the natural- 
c()lor(‘d hair. In some (*a*ies the h.iir grows ])rofnsely. Other 
chang(*s, a.s her|)(‘s, (le^cjiunnation, e(V(‘nM, and pemphigus, are 
fairl\ common. The sccn‘tor;s and (‘\cr(‘t()ry apparatus are also 
aff<'ct(‘d. Sali\a amt teaiN ar(‘ <»tten im‘r< ti^ed (Ui the affected side 
in trig(^minal lUMiralgia. Sweating is common o\er 1h(‘ affected 
part, and urine is oft(*n e\crel<Ml in ahm>rmal amoimfs. The nasal 
secretum in a trif«icial mnralgia is at tini(‘s liugcil with blood. 

Mu s(ulur Chaugps. — Atrojdn of the imiscles on the affected 
side is coiniiKai. It is due to lack of motion, Ixrause of pain. 
Tin’s is Aer> slow <»f onset, and after a certain time remains sta- 
tionary. Ih’ophic muscnlar eharig(»s gen(*rally indicate a more 
ext(‘nsi\(' iin oI\eineiit ( protopathie s\ stern). 

J\lnscnlar contractions occur; at times they are clonic, at other 
times tonic Slowing of the heart's action has be(*ii ohaerved dur- 
ing a neuralgic attack. Movement is often ini])ossible, tiecaiise of 
the irritati<ui prodnce<l In the sensory ner\e''. Walking and flex- 
ing of the thigh will often jirodnce jiain in case*- of sciatica. Eat- 
ing will fre(plcntl^ produce ]>ain in cases of trigeminal neuralgia. 
Pupils arc often dilatiMl, the dilatation Ix'ing unequal. Associated 
neuralgia may ho pr(»s(‘nt in soiiie ea^'s. lie re the pain gradually 
ajrpears on tlie opposite sid<* of the face, and may then entirely 
disajipoar in tin* region A\liere it enmnieneed. 

Duration of Neuralgia. — Sometimes the disease ends after 
one or two attacks, or it may persist for long years, even for an 
entire lifetime. ^ 

Diagnosis of Neuralgia. — Neuralgia can only be diagnosed 
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’By 0:iitBlu0ioxi^ and is only justifiable when all other causes having 
W toatomical basis for the pain production have been excluded, 
as pressure from*gi‘ovvtlis, inflamiriiitory exudHtos, nujsplaced 
^fragments of bone, etc. The term neuralgia is often only cloak 
for ignorance. It indicates that tlu* diagnostician has not been 
able to localize the cauhc of the ])ainful condition. It is the same 
as calling a pain in the head h(*adache, or a lesion of the heart 
heart disease. 

Diffeebntial t)lAG^()sIs of neuralgia slioiild hc‘ made from 
painful muscular Icsious, lien* (Ik* muscle is lend(‘r to pressure, 
and there are swelling and thi(‘k<*ning. Pain nev<*r ext<*uds b('- 
yond the region of llu* miisele. Inllainmation of the lx)nea or 
periosteum is also to Ik* di^tinguish(*<L In i1u*m* tl)ere are swell- 
ing and t< mlerness in (he Ixmes afTee((‘d. Inilammation of the 
joints soinetinu^s is nus(ak(n for n(‘tnMlgia ; i( is dilTc'reiniated 
by the swelling and ((*n<lc‘rnesa of i1k* joints and the ])ain on mov- 
ing them. j\euri(is from a <litrer(*n(ial diagnosde stand|>oint 
offers the greaU’sl diflieiil(i(*s. Il is ditF(‘nn( from n(*nnilgia, in 
that neuralgia is hut tlu* iiaiiu* of tin* sc^n^o^^ (*ondition, while 
neuritis is llu* name of ihe pathological (‘iititv whieli is pn‘scnt. 

Syphihtic ^ cutahjlu, — This form (d' n(‘iir.ilgia, he<*aijs(* of the 
frequency with wliieh it is en(in‘l> (uerlookid, merits s(‘])ara(e 
consideration. Neuralgia ma\ oeeiir diirinii an> of the thre(* 
stages of syphilis. During the* lir-t stage* it is manih*st(*d princi- 
pally by fugiti\e transitor\ pain o\er the (‘iitiie body. It is 
rather an acdiing than a well-d<*KiH*d pain. In the* sceond '^t.ige, 
the pain also is fugitive, is worse at uiahl, and -‘Imws r(*markahle 
improvement uiKh*r s\})hili(ie trealineiit ; while in tlie third stage 
the pains are umre fixed and are dm* to ])re^sur( from syphilitic 
changes in the surronnding tissues (irumnia, exostosis), or tlH‘y are 
piroduced by changes in the ner\(* itself, tine to syphilitic })ro(*esses 
puch as are found in loeennotor ataxia. 

^^68 of Neuralgia According to Localization. -The iirlneipul 
types of neuralgia, aeeording to localization, are: (1) trigeminal; 
(3) brachial; (3j intercostal; (4) cireumllox; (5) sciatic; fO) 
peroneal; and (7) visceral. 
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\L NiTrRAKJiA (Tic Doiiloureiix). — NTeupalgia may 
occur in any of tli(‘ brandies of the fiftli nerve. In some cases 
lesions^liave not be<'n (lcTnonstial)le, but in the majority of in- 
stanct‘s sonic discd^c of tlic Gasserian ^anaclum has been found in* 
intiaclalilc (M^es of tic (loiilonuiix. 
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The fust biaiuh invol\cm(Til is s(*cu most otUn In physicians, the second 
ami thud division jiivohcnieiit au seen most trotiuintly by dentists. 
The dots induate \allti\’s points of ItiidenKss in neuralgia of the 
hlth laive The ciosscb induatc the jiomth of teiuleiuess m cervico- 
o(ci])ital iieuialgu. 


Id'e most iiii]u)itant of the' jieiiphtial trigeminal pains due to 
lesions ot tlu‘ nerve arc' in the teeth. In some eases the pain is 
r(d(»ri(d (<» artMs sup])litd hv a diflfunt bi.ineh of the nerve than 
that which sn|>])lies the jiaituMilar tooth. TJie leasons for this arc 
not known exadlv. In otlier eases a eential jiain is referred to 
the te<4li. One of the most fuspient mistakes of dentists is to 
consider a tn* donlonrcnx as Ixuiig due to teeth disorders. The 
result is the oxlraetiou of all the teeth for a lesion which really 
is in the Gasserian ganglion. 
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nose in many cases acts as a primary cause for neuralgia 
•(referred pkin) of the upper branch. Thompson mentions a case 
.of trigeminal, neuralgia whicli was caused by a piece of necrosed 
’ bone in the nose. 

Lange calls attention to iKuinilgia being mistaken for incipient 
tabes. Diagnostic cliffereiiliation in tabes is the laek of sensitive- 
ness of the nerve trunks, and generally the slinultaneous aflFnction 
of the trigeminal and o(H*i])ital ji(‘rv(*s. On the other hand, a tabes 
may have its initial sym|)lom in a trigeminal muu'algia. 

Blair gives the following as chara(*t(‘rist.ics of trigeminal neu- 
ralgia: (a) The pain is g( n(*rally sudebm in one branch of the 
fifth nerve; (b) it is ])aroxNsmal and always ndurns in the same 
spot; (e) it is spontaneous, or is prodnecMl by certain dejinit(‘ stim- 
uli pcKUiliar to the individual; (d) Jio primary anesthesia is pres- 
ent over the IdvoIvcmI iHU*ve; (i*) ther(‘. is no temhu'uess of the 
trunks of the involved ucu-ve. 

When trigeminal neuralgia is present in any or all branches 
of the fifth nerve, examine the branch involved from its area of 
distribution to its point of em(‘rgence on the fac(». True trigemi- 
nal neuralgia is due to a lesion of the (Jassc'rian ganglion, and 
should not he eonfiised witli the nerve, pain arising from inflam- 
mation of the nerves, tumors f)f the nerves, injury of the n(3rv(‘S, 
pressure upon the nerves from new grovvtlis (as amuirysm of the 
carotid artery), tiiberenlo^is of tlu' Imuiv foramen through which 
the different branches pass, giiiiimala, and malignant growths. In 
infections diseases, as inHiienza, malaria, and tvfdioid fever, 
the severest pain is felt at the su])raorbilMl torameii (Schmidt). 

The pain of trigeminal neuralgia is pro[)ahly Ihe most severe 
of any to which man i.s h(dr. As a rule, it is unilateral. When 
at its Avorst the sufferer may cry ()ut, roll, and toss in liis agony. 
With a constant, steady i)aiii, there oeeiir paroxysms of greater, 
severity, which are so intense that the patient would wclconie any 
event, even death itself, if it would relit've him. If the inferior 
Or middle branches are involved, eating becomes an utter imjiossi- 
bility, and drinking is only accoTiiplislnid with great distress. The 
is in constant dread, for when the pain is somewhat les- 
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sened the slightest toiieh, evcni the vibration from a slammed ^ 
will again cause a paroxysm. These attacks last from a few 


iiiinut(*s or Lours to several daj^a. 

ValLux’s j>oirits, whicli are present, are described by Jelliffe: 
(a) for the first division of the fifth nerve, as being located at 
the sniiraorbital notch, tlic external angle of the upper lid, the 
uj)])(r, outer aspect of the nose, and the globe of the eye; and (b) 
for the s(‘eond division at tlu* infraorbital notch, the molar bone, 


oj)[)o^it(‘ the u])i)(‘r last molar, at the out(*r angle of the mouth, 
and on tin* roof of the month. The points of tenderness (c) in the 
inferior maxillary involvement are just in front of the auditory 
eanal, ^he sid(‘ r»f tli(‘ tongue, the border of the eliiu, and Trous- 
seau’s pfunts oxer llu' first and second cervieal \(‘rtcbral spines. 

Hk vein XL Ni UR xi.(,i X. - Ilrachial neuralgia, or neuritis, is 
due to a lesion of tlu* brachial pl(*\ns. Tlu' bracliial plexus arises 
from the anterior roots of the lower four cervical nerves and the 


upper half of the first dorsal nerve. These then unite into trunks, 
the fifth and sixth uniting to form the upper trunk, the seventh 
nerve forming the middle trunk, and th(» eighth cervical and one- 
half of first dorsal nerv(‘s uniting to form the lower trunk (Fig. 
45). These trunks thou dixide into an anterior and a posterior 
part, the anterior juiition of the upper two trunks again uniting to 
form the up|K*r cord, and the posterior divisions of the upper and 
middle tiunk uniting to foim tlie middle or jiosterior cord. The 
inferior trunk continues as the inferior or lower cord. Each of 


thes(» cords is mad(' up of l>oth motor and sensory nerves. 


Tlie sensory ciitaiUMUis nerves arising from the upper cord of 
the ])lexns avr the miiscnloeiitanooiis, from the fifth, sixth and 
seventh cimtkmI roots. I’liose* arising from the lower or inner 
cord are tin lesser iiileM-nal ciitan(*e)ns, which arise‘s from the first 


dorsal ; the internal entaneons, arising from the edghth cervical 
and the first elorsal; the ulnar, receiving its fibers from the eighth 
oervncal and first dorsal roots; and the meridian (inner head), 
arising freiin the sixth, seventh, and eighth ceTvical and the first 
dorsal nerves. Fre>m the middle cord arises the circumflex, re- 
ceiving fibers from the seventh and eighth cervical; and the mu^- 

. m * 
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^IsJidBpiral, radial branehesf receiving fibers from the sevoiitb, eighth 
^V^rvieal and first dorsal roots. A lesion in any one of the <*ords 
' the brachial plexus may produce j)ain in the area of distribution 



of any of the nerves uribJiig troiu it. A bsion on any of the 
nerves derived frqin the brachial plexus will cause pain in th(» 
arefk of distribution of the nerves involved. The areas of distribu- 



152 PAIN IN DISEASES OP THE NERVES, BRAIN, AND COBS)" 


Rodifll Munrulooutoneoue SupradavlouUir 



JMlinir Pilniur 
(iitiiiKoiis hniii(l) 

In UK li of 
of uiii tr Hill ir 

FKi 40 Vuh vs ()1 Dlsl HUH 1 ION Ol Nl H\ LS DlUJV LD J^UOM IHD Br\chiai 

I'f l».\us 

lion nro slinvvii in Iho H<*(*oin|un\iiii» fii»ur(s (Fiuh. 40, 47). 
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Fig. 47. — Areas of Distribution of Nerves Derived from the Brachial 

Plexus. 
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’^^fy>utioh areas of the nerves forming the brachial plexus* It 
i necessary to remember that the upper trunk is formed by 

,.fi^;fifth and sixth cervical, the middle trunk by the seventh eer- 
. vSeal, and die lower trunk by the eiglith cervical and the first dor- 
sai nerves. These figurts (Figs. Hb 47) clearly show the areas 
of pain in lesions of the <lifTereiil cervical nerves. The accompany- 
ing outlines (compiled from I^iersol and (Jray) show the nerve 
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roots from which th(‘ divisions <»f the brachial ])l(‘xns are d(*rived, 
and are very uscdiil in localizing neuritis, whieh all(‘ets both the 
motor and the sensory fibers of tin*, nervt^s involvcid.^ 

These jirijiiarv di.^1 ribiilion are:ir» ar(‘ rcprcscnl(*d in the out- 
lines in such a manner that tln^y elearly (bdine the area of dislri- 
bution of the ditTer(*nl. nerves forming tin* hraeliial jdexns. I)i:i- 

1 The tuhle may be used t<» drfiiu* the cervical iiervf, root or cord zfnc* in- 
volved; for instaiiw, suj^posc pain \>as Iclt on the ulnar sidi* of the arm and 
over the shoidiler, on ret erring to the figure one sees that the x)ain is in the 
area of distribution of the ulnar and »-ireuniflex nerves, and on referring to 
tho table one sees that \^llile the eireuiidlrx arises from the seventh and eighth 
cervical and the first dorsal, the ulnar arises only from the eighth cervical and 
first dorsal. The lesion may involve the seventh and eighth eeivieal, and the 

first dorsal, but if it involves the first dorsal, the lesser iiitenml cut ancons would 

ftlsa be involved. Since it is not, the first dorsal must be ex(dude«l. Kxamina- 

tion of the internal anterior thoracic will show whether the eighth cervical or 

the seventh cervical are the ones affected. If it is involved in the pain jihe- 
also tho eighth cervical is the nerve affected. 
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Fig. 48. — Distribution Areas of the Cutaneous Nerves of the Upper Limbs.. 



AJTECTIONS OF THE NERVE TFJtMINALS 


165 


granwatic outlines of the distribution area of the cords compos- 
ing the brachial plexus are shown in Figures 48-r)»‘J. A lesion on 
one of these nerves would ]>roduc*e a disiurI)aiu*o in the ( 5 iitire 
distribution ami of tlie ner\e below the j)oinl involved. 



Fig. 49. — Areas of Distribution ot tut Diii^lhlni (\)Rr>s of the 
Brachivi I’u \i s 

The areas marked U are supplied by tlie uppei e«)id. "J'hosi* inaiked M by 
the middle or posterior cord, while those rriaikc'd L (l(*Ti\e their supply 
from the lower or inner (oid The aim eonliiJiuiiR crossed hn(‘s and 
marked U M is supplied by f)oth tin upj)ei and lowii eords 

When tlic pain i'j bilateral, .ind .ilbets tin' an. is of one or 
more segments (sec finnre ‘■Iiowiiiii: cmikI /on(‘ (lisinbulcHl ) of the 
cord, disease of tlie vertebra or tnb<»renIosis slionbl 1 loked for; 
or, if it affects the cord itself, talxs hlionld b(‘ sought. The asso- 
ciation of herpes indicates iTivolveinent of the posterior ganglia. 

Unilateral pain occurring (aj within the boundaries of a par- 
ticular cord-distribution area, (b) witliin the distriliution area of 
4 cord trunk, or (c) of one of the cervical nerves, or (d) even of 
the given oS from the brachial plexus, should alw^ajs 
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Fig. 52.— Distribution of Sensory Disturb- Fig. 53. — Area of Anesthesia in a Lesion of thb 

ANCES IN Lesions of the Cervical Plexus. First Dorsal Nerve 
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cause a search fo bo made for the lesion in the special neirvcj.jBB 
ment in wljicli it lias been localized. Lesions causing.such a 
tion are those proiliieiiii^ pressure, as axillary tumors, sarcon)Ea|^| 
aneurysm of the subclavian or axillary artery, abscess, and eji- r 
large nicul of ihe cervical and axillary lymph glands. Owing tO 
the elos(‘ reIal.ionshi[) of the trunks and cords forming the brachial . 

plexus, it is very 
uniisnal for one to 
be affected to the 
exclusion of the 
others. 

A . method of 
making pressure 
oil the brachial 
plexus and so 
causing ]>aiii to ap- 
pear in the distri- 
bution areas in- 
volved is shown in 
the figure. 

All of the in- 
stances given here 
are not, in the 
strict sense of the 
word, true cases of 
neuralgia. The 
term neuralgia should be used <»uly to define those lesions of the 
nerv(‘s giving rise to pain ami in wlii(di there is no ajiparent pathob 
ogy. Such a condition is tound in anemia and toxemia. In other 
eaKses ])aiii ])rodih'ed by pressure is referred to the area of distribu- 
tion of tlu* iK-rvc, and is a referred pain, while pain resulting from 
an adjacent iidlamniation is due to a neuritis or to pressure from 
the iutlammat(»rv (*xudate. llotli eases rc‘senible referrt^d pain; but 
since it is commoii to consider these jiaiiis under neuralgia, and 
neuralgia itself means pain, they have been placed under this , 
heading, in cases in which inflammation is the cause of tiie;, 



Fm. 54.- 


-Mkthoi) ok j’h.H’iTiNc; Pain in J^kach- 
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AFFECTIONS OP THE NERVE TBBMIiIALS 


a considerable part of tbc local pain is as much the 
of "the inflammatory invasion of the connective and innsciv 
?'iar' tissues of the affected part as it is of nerve involvement ; 
Tindeed, it is probable tliat every one of the above so-called neii- 
: 'ralgias will be found to be a luMirilis. 

, The pain in brachiali'ia is similar to all other neuralgic affec- 
tions. It generally occurs in sharp [)aroxysins, in the intervals 
, between which then* is no pain; yet, in some cases, tlie pain may 
be constant, and of a <lnll, aching type. In all cases sharp 
paroxysms of greater s(^v(*rity occur at regular iutorviils. In the 
early stages of tlu* disnrd(‘r, the ]>aiii a dull, generalized ach- 
ing, and involves the entire arm; Ihcn, as tlu* attack ])(*rsisls, it be- 
comes localized (o tlu* distrilmlion area of one or iiuu’c of the 


cords of the hradiial ])lexus (pagt* 155). Tlu* pain may be so 
severe that the [)ati(‘nt caniiol sKrp, and even thoiigli he sliould 
momeatarily doze lu* is awakeiuul hy sharp paroxysms of pain. 

•All sudden and fondhlo motions make the pain worse,, luit 
gentle niani])ulation is ])ainl(*ss. In hrarliial neuralgia, streteh- 
ing of the arm causes pain in the region ov(‘r the posterior 
margin of the seapula. Idle paroxN>nis fre(|nenlly eonie on 
at night and it is nothing iinn>nal for the |>ati(*iit, t(t awake 
in the morning su tiering frmn arm pains ut the gr(*att'st 


intensity. 

The attacks may last for a short time, a few minutes, or a 
few hours; then again, they may ho jn-esent for weeks or months, 
during which tinu; tlie ]>alii may he intomipled hy periods of rest 
or aggravated hy jiaroxvsms of gr(‘at severity. An individual 
attack lasts, on an average, almost two or llireo weeks. The pa- 
tient seeks rest, and it is efunnion to find him silting in an arm- 
chair, nursing the diseased arm with the sound one*. In some 
cases the patient lies down and jilaces the' arm across his chest 
or abdomen. 


.. ^ Location of the Pain . — In brachial neuralgia the pain may in- 
/ vplve, the entire arm, but generally only tlie upper part of tlic 
v^^arm and the shoulder are most severely affected. The reason for 
-thla is that the circumflex and the internal cutaneous nerves sup- 
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ply the shoulders and the upper part of the arm, and are the ihdst;^ 
subject to injury. 

Should the pain be entirely above the shoulder, it is due to . 
involvement of the acromial and clavi(*nlar branches of the fourth 
cervical. If the pain is over the shoulder, or is at its anterior and 
outer aspect, it indicates involvement of the circ'umflex (Figure on 
page 154). Since the shoulder joint is also suf)p]ied by the cir- 
euiuHex nerve, movenient of the j(unt may cause pain in the dis- 
tribution area of this nerve. Jf the circumflex is involved the pain 
is confined to the culaiu'ous area of the dislrilmtion of this nerve; 
but should th(i pain be the result of a lesion of that part of the 
cord from which the (‘innimfh^x arises, the pain is felt also down 
th(» arm in th(' area of (list rihiit ion of the musculospiraj nerv’^e 
which arises from the posterior cord in common with the circum- 
flex. Should th(» pain in lh(‘ area of distribution of the eircum- 
flex ho associated with i)aiu ov(‘r the scapula, umb r the clavicle or 
in the neck, it imlical(*s that it is the fifth root whi<*h is involved. 
In disease of this root pain may also (^xtend down the arm in the 
distribution of the iiiusculocutaiuMms ihtvo. 

J*ain on the ulnar side of (ho arm, extending almost half-way 
around and involving the hands and lingers, (*xcei)t the dorsal 
and exlernal surfii(*e of the thumb, the iiuh^x finger, and the adja- 
cent surface's of the imh'x and the ring lingc'rs, indicates involve- 
ment of the middle coni of the hraediial |)lexus. Pain in the radial 
side of the forearm generally indicates iiivolvemuuit of the upper 
cord of the brachial ph'xus. Depending on the location of the 
h'sioTi, the miisch's may or may not he involv(*d. A sejuare block 
has been placed on the u|>poT trunk of Ihe bratdiial plexus, just 
before it divides into the musculocutaneous, and the branch help- 
ing to form the median. A lesion at this point would not disturb 
the muscular and cutam^ous sup])ly of the nerves given off above 
this level, wliile the suj)ply given below this ])ortiori would be 
disturbed in the manner described above. By placing a block 
on any part of the nerve, the resulting disturbance can easily be 
ascertained. 

In the early stages of brachialgia the pain is diflFused over 
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the entire arm, forearm and hand, and runs down into tho fingers, 

- though it usually involves only the lirst, second and third fingers 
(Dana). According to Dana, neuralgic pain in the forearm is 
very rare. 

Tetiderness, — jXeuralgia, in the ahsCnce of neuritis, causes 
little or no tendenuss along llie course of the nerv(\s, nor over the 
site of the brachial ph'xus, ihongh iher(‘ arc well-defined tender 
areas in which points of maximal tcuulerness are locat(‘d. Accord- 
ing to Dana, llieso areas of maximal tt'iiderness do in)t always 
correspond with the tender points of Valhdx. It is common for 
patients to mb those tender an‘as with soim* f«»rm of liniment in 
the endeavor to ease the j)aiii. It is needh'ss to say lliat this pro- 
cedure is productive oidy of irritation and inllammation at the 
site of tli(‘ nd»l)ing, willnml any all(‘\iation of l.lu* pain. Others 
engage masseurs, who put tli(‘ patient llirongli a c(nirse of tr(*jit- 
meiit, geiKO’ally with a iit‘g'ativ(» n*snlt, though in some* cases tljey 
irritate the jutvcs, tnid increas(‘, in-»tead of decrease*, the pain. 

The tender areas ar(‘ located on the anleu'ior ami posterior 
surface of the arm and sliouMer. Idioso on tlu‘ ant(‘rior surftice 
are found ov(*r the outer tliinl of the edavide and iiil rarlavi(*iilar 
fossa, over the ehdtoid, at tin* outer surla(*(‘ ot tla* arm, over tlie 
inner surface of the arm just above the elbow, over tin* middle of 
the forearm, and (oiu*) over tlu* wrist (^(iowcu’s;. On the j)os- 
terior surface tlie areas an* foiiml over tlu* scajuda in the siipra- 
spinatons fossa, over tin* posierier jiiargin ol thi* scapula, over the 
upper surface of the arjii when* tho arm and the shoulder j(un, 
over the middle of the aruj, and over tin* middh* part of the lore- 
arm. The* areas along the; post(*j'if»r margin of tlu* scapula are in 
close relation with the points i»f Iciidcrnc.ss of occlidtal neuralgia. 
They lie over the second and tliir<l (*(*rvi(*al spines, d lu\y an* also 
closely related to the jioiuts of tend(‘rm*ss of cervieohracliial neu- 
ralgia, which lie over th(^ first or second dorsal s[)incs: ( I ronss(iaii), 
and of brachial neuralgia, whose j)oiiits of tcnd(‘ruess lie over 
the third and fourth dorsal spines. 

Associated symptoms may lx* present, but they are not com- 
tmJIi unless a neuritis is present. When that is present there are 
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generally .some miisciilar paralysis and atrophy. At first the elbo^/ 
jerk is a little c‘xaggerat(Hl, and then becomes decreased, and anes- 
thesia is abs(‘nt. In braehialgia these changes, if present at all, 
are a later <l(‘v<;lopinent,. In ihe early slag(‘ no physical change 
can 1)(^ noticed in ilie arm (;xcopt a slight swelling and some flabbi- 
ness of the tissues. 

Oji{t;uMKi.Kx XKLiaAi.(nA. — Circumflex neuralgia is more com- 
mon than one would naturally Hnf)po.sc, and of all neuralgias it is 
probal)ly the most fr(*(]Ui‘ntly wrongly diaguoscMl, and often mis- 
taken for rheuma- 
tism of the shoiil- 
d(*r joint. From 
this it is to be dis- 
tinguished by the 
abi-fMico of KW(‘ll- 
ing iu th(‘ joint, 
the more or less 
intermittent pain, 
j)resene(‘ of exacer- 
bations, etc. Per- 
verted sensations 
arc also j)rescnt, 
as tingling, burn- 
ing, and Tiuinb- 
ness. Femdernoss 
over tbe deltoid 
and teres muscles 
is |)resent, and is 
viry severe over 
the line of the nerve. Idle causes of eirc*umflex neuralgia, accord- 
ing to Disna (5JtS), are toxic materials (as arsenic), infections 
(as Inbercidosis), diabct(*s, rheuniatisiu, gout, draughts, injury 
to the shoulder, blows a(M*oss the deltoid muscle, fracture of the 
surgical neck of the humerus, and dislocation of the shoulder 
joint. 

Intercostal Neuralgia. — Intercostal neuralgia occurs, as 
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rather suddenly, and comes on after exposure to cold, etc. 
It appears in paroxysms, which are very severe while they last, 
the pain seeming to extend around the chest. Any exposure to 
cpld excites^a paroxysm. Pressure pain over the nerve :s present, 
and it is specially marked (a) near the spinous juwess of the 
vertebra; (b) near the mid-axillary line; and (e) behind the left 
margin of the sternuiu. lI(‘r]H's zoster is frecjuciitly confused with 
tliis condition. The pain may last from <me to sev(u*al days, then 
gradually becomes less and less s(‘vere, and finally disappears. 
Frequently after its disap|)earam‘e a f(‘eling of sormiess remains. 
Pleurisy without efi'iisiou is oflen confounded with iutc'rcostal 
neuralgia. A f)oiut of difbTeiiee is that in iutt'rcostal muiralgia 
the pain iuereases wlien the juitieui iMUid.^ ov(‘r lt)ward the affected 
svle, while in pleurisy the pain decreases (Sehejadiuan, 241), p. 
1078). 


Differential Diaonosis Between’ 1 n i eiu^ostal X EuuALaTA 
AN D Pl VAUl IS V ( Sc II E V EL M A N ) 


INT EKC()S'r A L N El ' I? AL< i J A 


DRY DLKITRISY 


Character 
of Pain — 

Radiation 
of Pain — 


Sticking. l)uruiiig or 
lancinating - paroxys- 
mal. 

Often to till* inner si<lc 
of the arm. 


Jjocaiionof Pain — In iuttuvostal spaces. 

Pressure Points — (a) Near to tlu? verte- 
bra at the back of 
origin (d* the inter- 
costal nerves. 

(b) Axillary line. 

(c) Sternal line. 

Pressure — Touch and pn^ssuro are 

very painful on the 
affecti'd nerves. 


Sticking and lanci- 
nating, but occurs 
on breathing. 

None. 


Over an infected area 
f>f pleura. 

Over llie infected 
arc3a of the pleura. 


J^iinfnl over the area 
of the diseased 
pleura. 
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INTKKCOSTAL NEITRALOIA DRY PLEURISY 

Oalvanizalion — Jtodiiotioii of the pain. No change. 

Herpes — Often occurs. None. 

Bubbinfi hounds -Absent. I^resent. 

{Friction Fremi- 
tus) 

BrcalliiUff, | painful Very painful. 

Coufllitng - i 

SeiAiK \. — Ily many sciatica is thought to be a neuritis, while 
others consifhu* it a iVirin of ref(»ren<*e pain from some lesion, oc- 
curring along the courM* 4)f the sciatic nei*\e. In some cases the 
sacroiliac joint he(*omcs <lisease(l ; and since tli(» lumbo-*acral nerve 
passes o\cr it, any disturlamce of the joint will affect the nerve. 
KSoinetimes, also, a spicule of bone from an osteoarthritis of the 
spine may press on tlie nerxe. Pressure' 1)\ a tubcrcidons abscess 
wdll also cause' tins comlition ( Aelams, (>0:0. Sciatie'a often fol- 
lows a fall e)r an injnrx, and is the result e)f infe'ctiems, consti- 
jialion, sndeleui e'hanges eif tf'mj)e*rat urc, e*lc. Wome'ii are less fre- 
cpiently affe'cted than me-ii, h\ the }U‘o})ortion of one te> four. It 
is most fre(]neiit after the age* of feirix, aiul uj) te) sixty years of 
age (Duckworth, 001). 

Tiik J’xin. — T he* jiaiii i-^ constant, wdth severe paroxysms, 
W’hiedi generally eu'cnr at iiiaht. At the time of the paroxysms 
the pain is sharj) and lancinating. l>etw’(*e*n the paroxysms it is 
dull and aediing. I'l’cepiemtlx it e'omes on after exposure to cold, 
or following an injury. x\s a rule it eleies not last lemger than a 
fewv months, though it max ]KTsist for a ye*ar. Hecanse motion 
incre‘ases the* pain, the* ]>atient tries to ease the weight on the 
affecte'd side*, and holds up the jKdxis tow^ard the sound siele, thus 
Hexing the trunk tow^ard the* diseased side anel producing a static 
scediosis. 

Location of {he Pain - -The pain is felt principally in the 
back e>f the thigli, ind runs deiwm the l(*g, fedlowdng the course of 
the sciatic nerve. Sometimes it is over the sacral or lumbar 
area. Frequently, uu motion, pain is felt at the sciatic notch. 
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The cause of this pain is the pressure of the nerve against the rim 
of the sciatic notch by the inflamed and contracting pyriforrais 
muscle (Bashiiiger, 601). The tender i)oints (Valleix’a points, 



Fig. 56 .— Cutaneodh DisTRianiGN Aueab gi ihk Sviml and (WiUArEK 

S( I \ I ic 

SS— binall scialu , KP exlmuil poj)litcjil, PT - post lihial, S — bciatie, IS = 
internal baplimous, El^ and PT are biaiu lies of tin* sciatic These 
drawings aie coinjiusites fiom those gi\en bv Head and Thompson and 
represent the areas in which sensation was lost aftca division of th(*ir 
respective nerve supply, c onseciuc ntly they would also ic*pr(*sc‘nt the 
areas in vvhic’h pain would In* fc*lt in any painful lc*sion of the nerve. 
These areas eone&iioiid rathci closely with thoue given by McKenzie (599). 

according to Edinger) aiv located: fl) over the antcTlcjr superior 
spine of tlie ilium; (' 2 >) in the cemter of the posterior surface of 
the thigh; (3) just inferior to the lowc*r margin of the gluteus 
mterimus; (4) in the middle of the calf of the leg; (5) under the 
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head of the fibula; and (6) in the popliteal space. Dana also" 
gives the back of tlie foot and the sciatic? notch as points of ten- 
.derness. In some eases the pain is referred, and it is found in 
the area of dislrilnilion of the sciatic nerve (see figurt‘)« Bruce 
(502, p. 511) advances an original claim when he states that 
sciatica is dm* to disease of the hip joint, lie has found wasting 
of th(^ gluteal iniiscdes (50 per cent.) and ohIitcTation of tlie 
gluteal folds (oO p(‘r cent.) in nearly all the (»ases whieh he has 
examined. I.ameiiess was also most constantly present. Diag- 
nostic of sciatica is pain running np the back of the thigh when 
pressure is mad(‘ on llu* jiostcrior part of the knee with the l(?g 
extend(‘(I a lilth^ nujre than a right angle (Dana, from (Jowers). 
K(*rnig's sign is that hip motions are free as long as the* knee is 
flex(‘d, but Ik^coiih? liniilc^d if the leg is st raightemed and fiexiou 
of th(' thigh is attem])t(»d. Seiatiea should b(‘ dingiioscMl from 
lii])-j()int dis(*as(*, disease of the cord (tumors of the cautla ecpiina). 



Vni. oT.Miyniou ok Im.k itino Pain in Sciatica. 


new growths (sarcoma), horn* formations, etc. (Jordon (608) 
reports two cases of tumor of the .sacrum which had been mistaken 
for seiatiea. Tabes has sometimes k'eii mistaken for sciatica, but 
the presence^ of the knee jerk in sciatica Avill exclmle tabes. In 
relation to sciatica, Faber (610) mentions several eases, in which, 
in addition to rlie sciatica, there was also present a well-marked 
degree of adiposa dolorosa. After the reduction of the adipose 
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. tissue, the patients felt very iiiudi hotter. In cases of tliis kind, 
patients may have at tin* same time \Yell-(]eveIa{) 0 (l symptoms of 
both adiposa dolorosa and seiatiea, anil the one should not ho 
treated to the exeliision t»f lh(‘ oilier. In all (*us(s of sciatica 
examine the ])(‘lvis cand'ully (per vai»ina and nrtnm) and the 
hi])-joint botli himainially and hv the X-ray. 

In Fi^i^nre oT is shown a method o( i‘li('ilin^’ |>ain in sciatica 
by making jiressiirc on tin* nerve^ as it (‘miu’ges from the sciatic 


ICxt Clan tar iv. v 

I., IS. 


notch. 

Plaxtaii X Kri:AL(;iA. ' Plantar neuralgia is dm* to a lesion 
of the plantar nervo, and aiu'slhesia or par(‘slliesia frecjiKuitly ac- 
companies th(‘ ])ain. In llu* at*<*oin 
panjdng figure the area ol* disirihn- i.il eianiar i n s. 
tion of the ne!‘V(' is on imI, aiul 
it is in this area that tin* pain 
occurs. 

Men’ton’s neuralgia, diu^ to jinvs- 
sure on the digital hraneh of the 
external jdantar imu'vc, is found in 
early stages of llat-fooi (liM‘as(‘. 

In SOUK' (‘ases of typhoid f(‘V(‘r the 
toes becoin(» very tender. Fliis, ac- 
cording to ]M<‘(h*ac (007), is <lne to 
a local neuritis. It closely rcMunhh's 
a plantar neuralgia. Flu* firsi eoin- 
plaint of IIk* patient is of pain from 
yjressure of the h<'d-(*lothe.‘<. 

Sa(‘kai. on Li M I’.AiM OKI) Xi-.r- 

RAT.oiA. — Sacral oi* Inmhar-cord luai- 
ralgia is Ix'traycd hy pain in j)ractically the same regions as 
Head has onlliiKul as tlie distrihution areas of th(j different cord 
zones. In Koclier s figures the honndaries are, as a rule, held to 
be somewhat too high, the true areas in reality being om? or two 
zones lower. * 



Fl(^. r>S.-- DistKIIU TION OP 

TUt: OUANTAU Nkuvks. 

'^ri ic I )1 ! in t ai- n c r ves arc I )ran cl kjs 
of I lie tihial wliiidi is a 
hraia-li of the sciatic (inodi- 
fi(M| from C’unningham’s Aii- 
aloiny; also from (Icrrisli’s 
Anatomy). 


It is useless to reiterate Avhat has been said in i^egard to lumbar 
or saeral root neuralgia, Ixscause the symptoms are exactly similar 
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to those found in brachial root neuralgia, to which t 
referred. With tliis reference, and by the aid of the accompaiii^^ .? 
ing figures (Head zones; and Figs. 1889, 1890, Toldt), the rea<fef ? 
should be able el(inrly to differentiate this condition. 

When a root or a root ganglion is involved, a continuous area, 
of the skin is always affected, even though the fibers derived from 
this root unite with oIIkts to form a plexus. These regions of dis- 
tribution ovtu-lap so that wIhuj a root is diseased, sensation (epi- 
critic) is not (*oinpIetely d(‘stroyed ov(‘r the entire area of the root 
distribution ( Tigerstedt ). It is entirely absent only in a central 
area. Jt increases gradually toward the p(;rij)hery until it be- 
comes normal in the* areas of distribution of tbe unaffected roots. 
This border zone is not pn^sent, as a ruh^, for protopat liic sensation. 
For this the ciu*d z<mes seem to be more detinit(*ly marked. There 
is greater overla[)ping in tlie distribution of the nerve in the 
periplnu'al jiart of a limb than in the proximal ])art (Buzzard, 
‘‘Brain,” Vol. 25, j). This is due to a spreading out of the 

nerve fibers in tlie f)eri])hery of tbe limb. These border areas 
react to a much gr(‘at<‘r <l(‘gre(; than noimial to ])aiiiful stimuli, but 
th(* strength of tbe stimulus to ])roduce a reaction must be much 
great(*r than that aj)plied to normal skin. 

In reganl to loss of sensation, Jlead and Sb(*rreii say that. “it 
would seem that division (disease) iff the postc'rior roots abolishes 
sensation to prick over an area largi*r and more sliarj)Iy defined 
than that which becojiies insensitive to light toueb. iVIoreover, this 
ins(‘iisil)ility to prick is accompanied hy an inability to a[)preciate 
temperatnres ludow and above (10® 0., although 40® 0. 

and (\ may ap|)ear delinitidy warm and cool.” In lesions 
of the periph(*ral nerves tlie opposite is tlie (*ase, tlu' epieritic sen- 
sation btdng lost in a larger area tlian is the protopathic; i.e., the 
sensation to fine touch was absent in a largiT area than was the 
sensation to ])rick (Head and Sherren, 244, pp. fflO-ffll). Buz- 
zard (0B3), in a ease of injury to the cord roots, found the sensi- 
bility to pain and t(‘m}>erature abolished, but the tactile sensibility 
partially retained. When sensation returns, the first to recover is 
the sensibility to prick, and to the more extreme degrees of heat 
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(Head and Sherrcn). In acme eases lesions of^ the 
^.^l^terior roots are present, and sensations are lost without the 
being aware of their absence. 

When the posterior ganglia are affected, herpes generally ac- 
companies the neuralgia. ^Ylle^ it is present, a copious eruption 
of vesicles appears over the affected area. These, wlicn they dry 
up and desquamate, leave a brownish spot. The j)ain dot^s not 
disap[>Gar upon the disa]>pearance (»f th(» cTuption, but may con- 
tinue for some time louger. A diagnostie sign of value in differ- 
entiating eord l(*sions frcnu root or n(»rve tensions is the dissociation 
of sensation. When the cord is diseased, ])ain, touch, t(*mpera- 
tiire, etc., may be individually or collectively abolished; but in 
nerve lesions they are always colhvtivtdy al)olislied (Sherren, 
612). 

The following is a differential diagnosis, compiled chiefly from 
Sherren : 


(/OKI) Lksiojv. 

Loss of pain perception. 

Temperature sense is changed, 
so that (a) semsibility to heal 
may be al)olish(*(l without any 
change in respect to the sens! 
bility for cold (the inverse 
may be the case) ; (h) all <lis- 
‘ tiiictions between tin* niiiK»r 
and extreme degrees of 
perature are lost ; an-* (c) 
^^insensitivfuie.'^s may he pres- 
ent to all forms of heat and 
^old, the lightest touch may 
be felt, and discrimination of 
the points of a pain may be 
y r present. 


pKKIPIlIiKAL LkSION. 

Pain lu’odiiced by excessive 
j)ressur(* .as long as there is 
any toiicli sensation. 

All sensations are affected, but 
jjot U) the saiiK' (jxteut, the 
epicrilic Indug affect(;d in a 
grraitcr area than is the proto- 
* pathic sensibility. 
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Cord Lesion. 

Both superficial and deep tnueh 
are nsiiallv niuiffccled, l)ut 
when ahseni they usually dis- 
appear foi»elliei‘. 

Tlie j>alient niay have loncli sen- 
sation, hut ])(! iinahh* to appre- 
ciate pain, li(‘at and cold. 

Passive inovenient and position 
of the limb an* not apparent 
tr> tlie patient. 

S|)astieity of musel(‘s on tln^ 
sani(‘ side below the level of 
the Icfsion. 

Paralysis and wasiiii”’ of mus- 
(dcs at l(‘vel of tli(i lesion. 

ll(‘fl(»xes having; orii;in below 
lh(^ ]ev(d of lh(‘ h*sion are in- 
crease '<1. 

Pupillary reflex may be jifYe(‘ted 
if the li'sion is in tlu* ciu’vical 
coni, on account of affection 
of the cervical syiiij)at bet ic. 

Muscle atrophy may not occur. 


Peripheral LEsioihf, * 
Absent in a j)eripheral lesion. 


^‘Li^ht touches over the distri- 
hiitimi anal with eotton wwl 
are iismilly not appreciated, 
thoui^h d(‘('p touch and pres- 
sure (‘voke a response.’' 

l^assiv(‘ mov(‘mi*nts and position 
of lh(* limb apparent. 

-No sjiasticity. 

Jhiralv'^is of the muscles sup- 
plied by the afft^eted nerve. 

lietl(‘xes originating’ in th (3 af- 
feet(*d area are de(*reased. 

Ihijjillary ndlex is not affected. 


Muscular atrojiliy of themuscles 
siijiplied by the affected nerve 
is always ]>res(‘nt 


CENTRAL NERVOUS SYSTEM* 

The discussion of diseases of tbe central nervous system Te- 
quires a n'capitulat ion of the normal anatomical relations, which 
will he giv(m, as hriidly as jiossible, in the following paragraphs. 


1 Written by Dr. Alfretl Neuman, Vienna'. . 
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/It will be entered upon here only so far as appears necessary for 
the understanding of the subject. 

ANATOMY 

The surface of llie brain is siipplieil with furrows and convo- 
* lutions, which, tlarngli of many \ari(‘ties, sliow a ccu’lain regularity 
through which it is possible to diUcrentiaU* them in every case. 
A few of them have special impnrtanc(‘, and will lu* more minutely 
discussed. 

The central (‘envoi ii t imi*^ on the (‘onvi'x side of the brain, the 
paractentral lobe, and llie nn dian wall of tin* hemisphen* with the 
adja(^cut j)art of (Ik* frontal lobe, repr(‘M*nl tin* mol(U‘ region. Far- 
thest below is (lie (‘ciiler for lln‘ fa(*ial and hs poglossus ; in the 
middle is foniul the (*cnl( r or (‘enters foi* the mov(‘nients ol the 
U|)[)er (‘\lr(‘mit> ; and in (lie uppi*rnK>sl third those* for the move- 
ment of the ](»\\er e.\(r(‘niity of tin* op|>osil<* >idi‘ of the body. 
The centers innervating tla* musculature for the a(*t of (*ating, 
for talking, for trunh mov(‘ments, and for tin* closure* of the 
eyes, are (‘<»tinect<'d with tlu; corre->pojHling mus(*lt*s of 
b(dh sides, so that in case (d* a unilaterjil d(‘^t riK^t ion (»f a 
center, the {d)ilily to perform lhes<* movements still per- 
sists. Th(‘ sj)eech center occu|ue> th(‘ posterior part of the 
third frontal (M)n\ obit ion, as well as the first temp«>ral con- 
volution. Ill right-handeil imlixiduaU it lies in the k‘fl, hemi- 
spher(\ In tin* third frontal cogvolution ocvmr.-. the transforma- 
tion of ideas into word.-. The motor sjK'eeh center in tla*. tem- 
poral convolution is the s(*at for word sounds (sensmy spec(!h 
centei’). T he centers foj- tin* .M-n-ation coming from tlu* body lie, 
apparently, in tin*. r(‘gioi.‘ of ihv motor eent(*rs, and, as it .seems, 
arc practically identical with tlicm. However, lln^ ('iitire jiosle- 
rior central conxolnrion, as well a^ the parietal lobe, evidently be- 
longs to tlui s(‘n.s()ry -^iiliere. Tin* centers for vision Vw. in the oc- 
cipital lobe.'^, vix., in the ti.'^^nn* cahairina and in tlu* (mneiis, jicr- 
luips, also, in the neighboring adjacent portions of the lingual 
globe. The r('(*olh*ctioiis of sensations of sight (tho field for optic 
meihory) are said to lie on the conv(\xily of the occipital lube. 
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The olfactory center is supposed to lie in the gyrus hippocampus 
and unciinatiis. The auditory cenfer occupies the upper convolu-l- 
tions of the t(Jin])oral lohe. From these centers, on the one hand," , '; 
pass the centrifu'^iilly conducting tihers to th(* periphery; on the 
other hand tlie ccntri])eta] conducting fibers enter them. Of - 
course, it is neither possible nor necessary to discuss all the con- 
ducting tracts; only tlie two in(»st important ones will be discussed 
here. 

Passing inward and downward from the motor centers, the 
motor fib(;rs are gathercMl in the posterior lind) of the internal . 
capsule, lu'ar tlie kn(‘(‘. They pass then into the brain [leduncle, 
and from here tlie etuitral jiortion passes through the pons into 
the medulla oblongata, where a part iindergf)cs deeussation and 
enters the lateral colurnii of the s])iual eord, iVoni wbeiiee it goes 
over into the anterior roots of the p(‘ri))beral lUTves. Th(‘ smaller 
part, non-dccussatc'd, d(*s(*ends in the anterior column of the sjiinal 
cord, and undergoes partial dtjeussatiou farther below, and finally 
(‘liters the anterior roots. 

The fibers for the motor nerves, which spring from regions 
lying adjacent to each other, run to the capsule in front of the 
pyramiilal tract, decussate in tli(‘ pons and in tlic medulla, and 
roacli the corresponding nuclei. 

The course of tla^ sensory (•onductiiig fibers is more complicated, 
but it shows in many res]»ects a resenddance to that of the pyram- 
idal libers. These sensory fibers, entering through posterior 
roots, run for a part (»f the time (uncrossed) in the funiculus 
gracilis and cuneatiis to tlieir nuclei, also to th(‘ nucleus of the 
funiculus gracilis and the nucleus of the funiculi cuiieati iu the 
posterior surface of the fourth ventricle. From lu're they pass 
through the fibers of the areiformis infernis, betw(*en the olives, 
to the opposite side (lenmiscus deeussation), which lies above the 
pyramidal (h'cussation. One other part of the sensory fibers which 
ascends in the gniuiid bundle of the anterior and lateral columns 
of the cord, and has jircviously crossed, joins with the first ones, 
after their crossing, and then again enters in common with them ' 
and passes through tlie crest of the peduncle to the brain cortex^ . 
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undergoing, in the optic thalamus, another mterrup- 
V ^pn relaying cells. Besides this, on the part of the lemniscus 
Tfrapt (the median), there is another portion, namely, the lateral 
. leinniscua, which is coinposod of the fibers of the aconsticus and 
the sensory fibers of the eranial nerves, and whieli lies more later- 
ally. It also arises in tlie n])per half of the pons, out of a collec- 
tion of ganglia wliieli eoniiiuinieate with the corresponding sensory 
cranial nerves, and passes, ])artly tleeiissahul, into the corpora 
quadrigeinina, and from thence to the eortex. 

The pains wliicli are due to diseases of the nervous system or 
its sheath are loealized, on (he mie hand, in the head, in affections 
of the brain, and on tlu* other hand in the baek and the extremi- 
ties in diseases of tlu^ s])inal eord. Kxcejitlmis to this general rule 
occur. Tims, thi're are juiins radiating into the extremities in 
affections of the sensory tracts in the brain (Kdinger) and head- 
ache in spinal-cord diseases (tabos, nml(ij)le sclerosis). Although 
these exceptions are not very freqnent, yet w(» eannot attribute 
every headache to an aff(*ction of the brain substance, nor every 
back pain to an affect ion of the spinal cord. l>olh sym]>t.oins also 
belong to other diseased organs, and wc* ar(' ohligc^d to include in 
our discussion those forms *»f headaelu*, or of ])ain in (he hack, 
which are caus(‘d by injuri<‘S which are indinK'tly elicited or pro- 
duced by changes in the snbstanee of th<' central nervous system 
or their sheaths (through the circulation or by rellex means) ; for 
instance, headaelie in amutiia, constipation, abnormalities, or in 
refractive errors of the eye. 

ORIGIN OF IIFADAGIIK 

Now we should first ask ourselvc^s where the sensations desig- 
Dated as headaches arises and in whieh tissue layer they are local- 
ized. It has lx?en shown l>y clinical f)lr-crvations that both the 
brain substance and all its sheaths may be the seat of the painj 
for instance, the outer skin, the a[><nicurotic layer of the eranial 
muscle, the skull with the periosteum, the meninges, and the brain ? 
,iMf. Concerning the membranes, it is seldom questioned that 
' ^paSis can originate therein; indeed, frequently they have been 
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considered as the only bearcTS of lioadaehe, since they are Efiipplied , 
with cerebrospinal nerve fib(*r'5, \vhich seem alone to bo capable ' 
of pain eonduetion. The cortical origin of headaches, on the 
ground of Ihe obserx atioii^i ot l.eiuiandcr, would l)e ilecdared im- 
possible, IwcaiiM* of lii^ ob-erv alion, by operalioii, that the brain 
corl(*x iiia\ Ik‘ seclioiird without tin j)atien1 leeling aiij^thing, 
Hccanse of Ihi'^, all ini i acranial laadacdn^ were attributed to 
irritation ol tin* dura inalrT. Ai;ainst tln^ th(‘or\, Xolhnagcl ob- 
jected Ihaf i1j(‘ iiHH'h.inical iiritaiion (niplo;s(‘d on tlie hraiii was 
not '^idlicn nt to produce' a rc'.ntion bctaiiiH' anolher sort of irrita- 
tion (toxic, inf(‘ctioiis ) wn^ ium d(‘d to prcMlnce pajii, as the boad- 
achc's tnnn poisoiuni*, infc'c t loiis dl'^( a-^e^, and aiK'inia pro\(x L. E. 
MnJlcr remarks, fnrtlicM*, tinit sMnj)toms ol lo^s of function which 
aecomj)an> mii»rain(', as ilu* slirinkmi» of tin ti(dd of vision, prove 
that (H'rt.iin |>.irts <d tli(‘ hiMin arc functionh'ss for a short time. 
Tli(‘ o1js( rv atioiis of ()]>])(*iihcim <i]so s])ecik in a verv instrnctive 
wa,>, ojijiosini* tin* v i< w that onlv the' dura inalu* can Ik* looked 
Ufion as a source of pain, Ik* it the u’snlt of din*! I or uidirect irn- 
tation, tlinnii'h the inU r\ ( nt ion of hi .lin pn -^sm(*. 

Ih'fore it c«in he (‘crt.iin that pain which i> f(*ll .is h(‘adaehe 
max arise in Ilu hixiin snhslaiu'c list It, wc* ninst know iIk nerv'es 
which conduct these jiainfnl siimnli to tin* coitcx. The* oiilv por- 
ipluixil ncrv(*s known to he prcM*iit in the hrain arc of llie svmpa- 
thctic sv-stciii. ]f it conid he 4iow ii th.it these tihers arc able to 
caiTv stininli in a ccntripcl.il direction, \\(* would he jn-tified in 
ascrihini* to the brain snh-.tance it-(df the* pe)W(*r of ori^inatina: 
painful stimuli. Tlic circiimsianci s .ire similar in r(*i>ard to the 
^enslhilit^ of the .ilKlomin.il oman^. Here, also, are* fonnel nerves, 
wdiieh, emlv with the vai'Us eir witli the s\ mpatiu'tie*, enl(‘r into 
th(* \ isce ra. Tei heitli, oidx tin* me)te)r liiiictioiis xx(*ri* ascribed, and 
theretore it was cemclinh’el that the vise*i*ra jiosse'ss no sjuvial sonsi- 
bilitx. 

JIowTxer, it Inis h('(*ii (h‘moiistrateel that tlie sMiipatlielic nerves 
carry sensorx lihe’rs whie*li eemvex irritatiems fremi the viscera to 
the central nervous sxstem ( Xeuman) ; and this reineives the most 
important objection to the aecc])taiieo of the idea that each organ 
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'''';^ses8es its own sensibilily. The fact that the cerebral cortex is 
insensitive to the touch of the fiiig(‘rs, or of ijistruments, only goes 
to prove that it is iiiseuhiti\e save to these types of stimuli, which 
never o^cur norniall;s. Jii-t as tlu* eye reeepf«)rs act for light 
only, so there are pn»bal)ly T(‘e(‘plors in llie brain tissues which 
react only to special forms af '^timnli. Just \^hat these un^ is not 
as yet definitely known. The fiirlln*!* conduelion of the irritation 
may then be described as lu mg llirnni»lj tin* rami (M)miniinicans into 
the posterior roots and llicn tlironi»h one nf I la' abo\ e-d escribed 
sensory tracts o\er the cord l)aek again to the eortieal brain snln 
stanee. The eomlnelion df tin' painful irrilation from tin* eo\er- 
ings in (lisoas(*s of llie meningis, of ibe er.minm, of tln^ apoium- 
roses, or of tbe skin is o\(*r tlie Irigemimis to llie l(‘rmiiial cells of 
thr» same in ilie mitl-brain ; Irom tlu‘n* |o tb(‘ (*or]>ora (jnadrigc'inina, 
to the thalamus, an<l tinall^ lo llie biain e<irt( \; in a similar way, 
by the upper (*(n\i(‘al lau'ves through lla median portion of tlio 
lomiiiscns (Kdingm*). 

Jloadacbe also a])p(*ars a^ a sMiiplom of disease of tlu* brain 
substance and Ibe m(ning<‘s, and in di'^(‘ases which certainly 
have nolliing to d(» with tbc'-e organ''. .\s an < \ampl(‘ of tin* for- 
mer may Im* mentioned tbe b(adacbes of br.iiii lumor or of menin- 
gitis; as an ('\am|de of ilu‘ bitlc r, tbt‘ so-eullcd ilu nmalic or indu- 
rative lieadacb(‘ ma> hi m(nlioin«l. Not onl\ ba\(' w<» to con- 
sider dis(‘as(*s of an organic nature, but also those in which purely 
chemical snbstaiK'cs cause molecular alferalimis, and I bus, jierliaps, 
cause lieadiicbes. rnmiia, tin* dilrercnl imlal jioisonings, nr the 
infectious di'^case-. are cNamjibs. lien*, aKo, belong tbe headaches 
of anemia, of conge sti\e staU-s, and possibh of migraine*.^ 

In a similar manmT, aKo, in llu* beadaclies of iicnrastbenia 
or of hysteria, we must tliink of a liilberto umhmionstrated change 
in the central ner\oiis s\slem. Tbe elicitation of pain through 
mighty efforts, irritation or fright, as well as some aeeoinpanjing 
disturbances (for instance, di//in(*ssj, can hardly permit of an- 
other explanation. 

If we 'would, with the help of headaches, try to arrive at a 

nitirfljs yet not been demonstrated. For another view, see pp. 189 and 190. 
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diagnosis of diseases of the brain and its membranes, we ^39aiU|| 
determine first whether they do not also occur in oiiher diar* 
eases, and, second, whether they pcjssess certain special peculiarf-* 
ties which would be characteristic of diflFercnt diseases of tft© brails 
or of the brain nicinbranes. Vnfortunately, 'we have no such cri- 
teria. A>ilb(*r are hcddaches limited to diseases of the central 
nervous svsleni; nor are they of as ninn^ tr)rins as their causers aro 
iniineroiis. One can certainly say that there is no form of head- 
ache which would he |)atlioi»uoinonic for a certain disease, with the 
hinalc e\<*(*plion, ])osMbl\, of a Imtic lu^adaclie. We imist not per- 
mit onjs(d\(s, in inakinc; a diagnosis, to be i>iiidtd 1\> tli(» eharaeter 
of the headacli(‘ alone, but niiist iitili/e the other s\niptoms. Nev- 
ertheless, in tb(‘ cbaraitcr of the headach(‘ tin n‘ are several pe- 
culiarities, which, if tli(^ do not sp(‘ak for a certain disease, may 
still gi\e a hint as to the nature of tin* troulde. Since, hcrc^ only 
those forms of liead pain <*ome into qin stion uhudi aie connected, 
first of all, with diseases of the brain, or its inomhraiits, all other 
kinds of pain belonging to tin* s\ui])toni coiriph \ of other diseases 
will he excluded. 

Should Insidaclie he pies(*nt, A\e must, in our diagnostic in- 
\estigation, first search for disease of the out(*r co\erings of the 
central organ; that is, of the Inun skull, of the ajxun iirotio layer, 
of tlie scalp muscle, and of the scalp itself. Tln*se are treated in 
Chapter XIV. Should these be excluded the brain and its cover- 
ing should next be examined. 

HEADACHE IN DISEASE OF THE JiRMN AND MENINGES , 

I'hose diseases of the brain and the nn^ninges in which head- 
ache forms an essential part of the sMiiptoiii complex now will 
be describe<l; and in conclusion an anahsis of these lieadaehes will 
be gi\en. 

First of all l(*t ns reimuuher that not all jiathological changes 
of the central ner\ou& Mhtem are accompanied by pain, and gross 
lesions of the brain are found (post mortem) without the patient 
having complained of headache. Therefore, an extensive dis- 
turbance of the brain may occur, as in cerebral hemoitha^e, witl^- 



| Mp i:ia^w ' ipatient ' making any complaint Evm laceration may 
^kwly that the patient either does hot lose consciousness 
^.'iiOM not at once become unconscious. The same is the case in 
iSrajii-softening, in encephalitis, in infantile cerebral palsy, in 
paresis, etc. Kevertlieless, lioatlaclu^s are also found in 
course of these diseases, either as a jirodroinal as in 

Jbemorrhage, or in the later stages; but they are not characteristic 
oi the disease. 

In other diseases, however, headache forms an important symp- 
tom. Here must he iue.liided paeliyuK'ningitis interna, leptomen- 
ingitis, hrain-abscesH, brain tumor, aneurysm of brain arteries, 
syphilitic diseases of (h(‘ brain and the mening(‘s, migraine, neuras- 
thenia, hysteria, and eirciilation disturbances in tbe brain. We 
shall not discuss the latler. 

Pachymeningitis Interna Haemorrhagica {llcnialoma of the 
Dura Matin'). — From a imthologieal, analoinieal standpoint we 
have to deal with the formation of u tibrinous merrd>rane on the 
inner surface of the dura mat(*r, into which th(;re occur from 
time to lime smalK‘r t)r largcu’ hemorrliagos. Headache may pre- 
cede or follow a developing coma, or, if there is no coma, the 
pain in the head may he th(^ chief syinjitom of the disease. 
It may be associated with nausea and vomiting. (ieiuTally the 
pain is very intense. It may be felt as a eireiimseribed arem, and 
then aeiisitiv(‘TU^ss to ]K*reussion, eireiimserilKid, unilateral, or dif- 
fuse, is present. When the luunatpma is locateil on the convexity, 
the pain on the diseased side freijuently predominates. When 
the hematoma is localized at the base of tbe skull trigeminal neu- 
ralgia occurs, with other svmploms <lue to pressure upon the 
cranial nerves. The remaining symptom-j)ictur(5 of j>achymen- 
ingitis is not at all characteristie. Tlie etiology (alcoholism, in- 
fectious diseases, trauma, g(*neral paresis, senility, lues, and blood 
IdisMses, pernicious anemia, leukemia and scorbutus) is, above all, 
.important. In classic cases an irritative stage, with delirium, 

' ^recedes, and this is followed by the attack with coma, during 
signs of increased brain pressure can be demonstrated. 
Are glowing and irregularity of tbe pulse, changed breath- 
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iiig, vomiting, contracted, sluggish or nonreacting pupils, 

disc, general eram])s, bilateral deviation, etc. (see page 271)- . v 

Symptoms which dejxmd upon the location of the hemotrh^i^ - 
are hemi])legiMs, nionofdegias, and iinilateral and disseminated 
twi tellings. I'lio gradual iiicrease ainl fretpient change of the phe- 
iioriKnia, with remissions and reciiiTeiices, are considered a charac- 
teristic. JIy|)eridrosis and elevation of teinjieratnro to 41® C. 
(105. 4^^' F.) frtM|n(‘utlY occur. 

Leptomeningitis Purulenta. -Here there is an infiltration of 
the j)ia mahu-, (;Hj)eeially on the eonv(‘xity. This is at first serous 
and later purulent. TIkux* is aUo a serous iiifiltraiion of the 
superficial layers of (lu^ eorl<‘X. In ihe IiiIkummiIous form a gela- 
tinous, randy juirnleut exudate^ fir.-^t spn^ads on llu* base between 
the brain and tla^ j)c<lnncl(‘s and (‘xl(‘nd< (roin here in all direc- 
tions, espceially in the snlei, reaehing a marked degree, however, 
only on the eoiivexily. Ileadacdie is so chMraet(*ristic in this dis- 
order (hat one should not make a positives diagnosis if lieadache 
is absent. It is exi remedy severe, nioslly eonlimions, Imt pa- 
roxysmal ly iiicr(*asing. Idie h(‘a(laehe is, as a rule, located (by 
tlie patient) in the entire skull, sometim(\s morci in the forehead 
or in the occiput. The* patiemt manifests signs of pain, even in 
coma, ill spite of the deepest stupor. He grasjjs his head, and at 
times cries out loudly, especially, however, if one tries to move 
the head. 

In hihrn uloius menhujilis the pain in the iH'giniiing has a dif- 
ferent character. It oeeiirs only teiiijiorarily, is not so great in 
intensity, and only later reaelu‘s the gn^at severity just men- 
tioned. Gradually tlnwe a]>])ear distnrbaiK'cs of the eonsciousness, 
delirium, and eventually eoina. Stiffness of the neck (the head 
being drawn backward), stiffness of the niiiseles of tlic hack, and 
boat-like retraction of the belly occur, llyjicresthesia of the skin 
and tlie muscles, restlessness, and jactitations are characteristic^ 
Not uneomnioiily we find unilateral eonvnlsions, and, less fre- 
quently, general ones. The patients conspicuously and rapidly 
become emaciated. In extensive involvement of the base of the; 
brain, involvement of the cranial nerves occurs, the ociilomotorius,: 
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optic and also tho acoustic beings especially implicated. The 
^ fundus of the eye often shows the si^nis of neuritis. The tendon 
' ieflexos, which may bo incroasod at Krst, are later usually lost, 
as afe also the skin rc'flexes. Paralysis of tlie bladder and the 
rectum occurs only just prec(*diii^ desath. 

Chronic Anemia of the Brain ( Phlonwis, Prruicious Anemia, 
Leukemia, c*tc. ).— The Iieaila<*h(‘ in th(*sc diM*as(‘s is nsiuilly not 
very severe, often con‘-i''lin‘j^ t>nl\ in h\ }>er(*^llK*sia of the h(‘ad. 
It can lx* recognized, ^(»nu‘{inle'^, 1)> tlu» fact tliat it prows worse 
when the patient is in an ii|iripht jio^ilion, and derreases when 
he lies down. ()lli(*r sion^ diu* to jnuania (»f the hrain are the 
occurnuice of fatigue, hoih mental and plivsieal, after a small 
amount of work. lh*o\\'-ine^*^, linmmini* in I In* (‘ar<, stars before 
the eyes, v<'rtipo, and an apaiheiie ^tat(‘ may he [»reHent. All 
these eonditioiis impro\(' when tiu* patir^nt liis down (see j)apo 
272 ). 

Hyperemia of the Brain. Congest ion'^ which consist of a sud- 
den afflux of hlood jo llie li(‘ad caiiM* pressure* and sometinu's 
pain, which jnerea'^(*s with Ihc* pnPe* lK‘at. Other s\ mptoms con- 
sist of a fcelinp of h('al, (d‘ llirohhinp in the* face, verlipr^, and 
disturbance* of (*on«>eioiisn<*ss. The‘s(* aliaek^, how"e*ve‘r, usually 
last emly for a few’ minute'^, some*tiiiic‘s an lionr, and, in rare 
cases, several hours. 'JMie ]ie‘adaelie in venous eonpe-^tions of tlie 
brain, e*ar lesioti'^, struma, eto., K made Avorse h) conphiiip ami 
sneezinp, as we*ll as hy the* patieiil a'--.nniinp I he* horizontal yujsi- 
tion, esj)eciHl]y with tlie* he*ad droopinir. 1'he r(*^t of the symj)- 
toms are not unlike tlioM^ in ehronie* arn'inia, i.e*., apathy, elrowsi- 
ness, vertipo, and '^liaht mental confusion. 

Brain abscess originate*'' from a siipjniration transmitted from 
the skull. It may he of Iraumatie e>r otilir* origin, e)r may arise 
from remote orpaiis. In re'uard to the latle-r, a limp ahseess, lunp 
, gangrene, or a })yeinia may form the primary starting point. 
Headache is one of the earliest and most eoiiMarit symptoms of 
brain abscess. ll iiien'ascs, e-,])eeially dnrinp the developirient 
and the pro\vth of the j)ns foeiis, to such a hipli degree that the 
|(ati€Hat constantly groans and behaves like a maniac. Jii the latent 
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stage the pain may be slight These paroxysms of pain ofttn 'Wl? 
only for a few hours ; sometimes, however, they persist for daya^* 
The pain is of a boring, tlirol)bing character, mostly dull, eithser 
spread o\er the whole head, or is more scv(‘re on one side, prin-' 
cipally on tlidt whieli is the beat of the abscess. However, the 
locali/alion of the j)ain does not always correspond to that of the 
focus An abscess of the c<»rclxdluin, for instance, may cause 
frontal Ik adache. A circumscribed ar(‘a of bonsitivene&s, on per- 
cussion, lui lushes a much more important clew to the localization 
of the fodis. (\)ugbuig, snee/ing, stooping, as well as fever, 
make the headache worse. Other syrnplouis of brain abscess due 
to the &iipj)u ration, are clcxation of teni])erature, which docs not 
bhow au> characteristic coiiist, and the not \erv iiifreipient chill, 
lietaidation or irregiilaiJt> of the pulse, < hinged br(*atbing, optic 
ncuiitia (which occuis here luoie fi(<iiifiill\ than choked disc, 
and, indeed, more freipieritly on the same side as tlie focus), gen- 
era] couMilsioiH and mental di‘%tui bailees, ehiefly in form of 
stupor, depression, (hOiriuiu, and eventually coma are later symp- 
toms. Kapid emaciation is often very consiucuuns. 

Brain Tumor. — Ileadaclu is one of the most frequent signs 
of this disease. In accoi dance with the giadnal growth of the 
tumor, the pain is inodeiate in the beginning and variable in its 
intensity. Later it Ik comes very severe, hut still shows exacer- 
bations, whicli occur generally in the morning. The> may be 
partly sjiontaneous, and partl;> due to an incicase of blood pres*- 
sure from ]m‘ssiiig, coughing, siiec/ing, stooping, etc. During 
such paroxysms the patient may either lie in bed, groaning, often 
perfoetly ajiathetic, or he ma\ run about in the room, pushing 
and knocking his he.id agaiii'it the wall, and bcdiaviiig like a 
maniac. StiijHir that occurs in the later stago duns the severity; 
jet even tluii one observes that the expre-^sion of the face is dis- 
torted, and the seizing of the head by the hands proves the con- 
tinuance of fiain. The pain is, as a rule, diffused over the entire 
head; sometimes it is unilateral, more in the occipital, or more 
in the frontal region. Sometimes the localization depends upon 
the position of the tumor, as tumors of the posterior cranial fossaj 
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?t&t moftt p&rt^ cause occipital headache, 'which may radiate 
the shoulders. One miiat, however, not depend upon this 
anti^ly* More stress should he laid upon the circumscribed 
lensitiveness on percussion, wliich, however, does not regularly 
occur, but only when the tiiuior lies quite superficial. 

Trigeminal neuralgia, espeeiall\ of the first branch, is ob- 
served in tumors of the ehiasnia, eendjello-pontitie angle, and pons, 
and may later be followed hv of luu(*ti<»u of llie nerve. Signs 
of pressure on the nplic iiorxe are rarely laeking. Papilledema 
(choked disc) is seldom misscMl. It may lu* abstuit in tumors of 
the central eomolnfions, and of the first and s(‘eond frontal con- 
volutions, but it is almosi ne\er ])reseiit wlien fuei are in the pons. 
Otherwise, howe\cr, choked disc, or its for(‘riinn<u*, optic 7ienritis, 
is one of the cardinal ^Miiptoms. It is mostly double sided, fre- 
quently more intense on tlu* allVcIcMl sule. Not less important are 
the changes of iiilc llig(‘n(*e and of tli(‘ ]>s\che. The patients think, 
speak and act more h( aMl}. Soon tluy becMune stupid and drowsy. 
They fall asleep wliih llie\ are still spiMking, or in the midst of 
a meal. At such times th( \ pass f(‘ccs and nriiu^ in\oliintarily. 
Delusional ideas, idcMs of jxTseciilion, and lin.dly d(*]iriiim may 
be present. Very frecpu^nllv \omiting (of a cerebral typo) oc- 
curs, wdlli retardation of Ibe* |)nlse, wliich ma\ here assume a liigli 
degree, and, after some lime, usiialU |)as^e*s into pulse aerelera- 
tion (vagus parahsis). (Jieleliness h frenpiently e*om])lained of. 
It has not, hejwi3\er, ae‘e‘umpanie*el b\ re>tate)r\ nystagmus, 

which occurs prineipalK in liiine»rs ed‘ the* i*ere*be Hum. (\jnviil- 
sions and le)ss of consciousness occur ])are)\\smally, leigetlier or 
separately. Parallel witli th<*se gemeral s\mi)tonis are the* so- 
called focal symptoms. Ji\ diriM*t fejcal sMiijitoms we ine^aii those 
phenomena which are the result of pressure on that area of the 
brain in which the ne*\v griwtli eU\cleq)s. 

Focal Sympioms oi« jiil AIoior Umoon. -Here are found 
the results of irritation, parestlie^-ias and s|>asiris, whicli are fol- 
lowed later by paraK^'is. I'iiese three phenomena gem »rally begin 
in one particular jilaee, and then sjiread over the neigliboritig 
for the most part in regular order (Jacksonian fits). The 
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order in which the individnal groups are affected is a 
one, and extends from center to center, beginning, for instanci^^^ 
in the riglit foot, and oxt(‘n(Iiijg to the ktioo, hip, shoulder, elbow, ! 
hand, and disfribiition an‘ii of the facial nerve. Consciousness'/ 
is intact, at first, and only latcT Ix^conajs cloudy in attacks of 
greater iiitensily and longer duration. Corr(;ot observation of the 
muscle gTouj)s initially involved is of inij)orlance for the localiza- 
tion of th(‘ tumor. 

As a sequc‘rie(‘ of such a spasmodic seizure, but also uiiaccom- 
{)anied by a s(‘izure, ]xiralyses aris(\, winch, in the beginning, arc 
transient, but vvliicli ]at(U’ become} ]»<Tmam*nt, and attack (like 
cortical epilepsy), litth* by liltl(‘, wider areas, until finally they 
present the complete* ]uelure of a hemiplegia, with all its char- 
acterisfics, narnedy, increase} of the ttuidon rellexcs, spasms, ab- 
sence of skin rell(‘xes, Ibibinski, clonus, (dc. 

'I'lJMojjs OK THK Kao.N'J'Ai. LOJ5K ])roduc(‘ motor aphasia if they 
lie ill the l(*ft. inferior fnmtal <*oTivo]utiou. In tumors of the left 
second frontal coiivolutioii one somidim(‘s >ees, as a result of 
tlu; disturbances of Ibo innervation of the musel(,*s of the buttock, 
uncertainty in walking and stainliiig*, and in turning toward the 
eross(»d side. As a remote (‘fleet u|M>n the motor region, Jack- 
son i an epil<*psy may occur, Wlaui the tumor li(*s in the temporal 
Jobe, disturbances of 1i(‘aring, sucli as buzzing and whistling, may 
occur. Tlu*re may, also, be disturbances of smell and taste. 
Finally, tumors of the left first, temporal c(>nvoluli(»n produce 
word-deaf lu’ss, in(‘mory aj)basia and ])araphasla. llert^, as a dis- 
tant result, are observed Jaeksonian (‘|)il(»psy; and further, from 
tlie action (Uj the. occipital lob(‘, (Tossed lieniianopsia, hemianes- 
tbesia, and hemiplegia. 

Tumoks of riiK KAKiKTAL Louic givc I'isc to little that is char- 
acteristic (disturbances of muscle sense, crossed liemiataxia). Iii 
fact, as a rule, they ])roduce (»iily ilistant effects, by pressure 
up(m tlu^ motor region (Jacksonian sjaisms),, or on the occipital 
(hemianopsia), etc. 

Still more uncertain is the diagnosis of tumors of the cor- 
pus CALLosuAi, which, ac^coi'diug to Ziehen, have paraparesis as 
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only fiign of any value. Apraxia is often present in tumors of 
f' vtkie re^on. 

Tumors of the central ganglion characterize themselves 

disturbance of the inner capsule. Therefore, they cause hemi- 
plegia, which gradually ari.^es if more of the ant(*rior part of 
the capsule is aflFected, and heniianestluvsia if more of the posterior 
part is affected, lleniiclioreas, lHunian(‘stliesiie, and unilateral 
tremors may result. 

When the c'onruKA qtadrigemina are the seat of the tumor, 
sight disturbances, hearing disturbances, and double-sided 
paralysis of tlio (\ve muscles of a muscular character form the 
clinical j)icture. Witli the disease, also, come disturbances of 
equilibrium on walking and on standing. 

Tumors ok the rLDUNoi li <'krkiu{ 1 produce paralysis of the 
oculomotor of tlu^ same side, ami of the (*x Infinities of the oppo- 
site side (hemiplegia alteraris fcupi‘rior), oculomotor paralysis, 
with tremor, similar to that in jiaralysis agilans. 

If the CKUEBELLiJM is the seat of th(‘ tumor, this can be 
•recognized, in most eases, by a few inip(n’1aiit signs. The moat 
characteristic is cerclndlar ataxia. Th(‘ pali(‘iil sways from one 
side to the other. Fre(|nently, also, he complains of a genuine 
dizziness, in whieli objects seem to )»e moving ariMiml him, espe- 
cially upon silling up. With Ibis dizziness nystagmus is fre- 
quently eonibiiied. \'^omiting is very eoiiiiiion. Jt is also an im- 
portant symptom that the hc*adaehe is localized, es[K*eially in the 
occipital region, possible in the itapo of th<‘ neek, ami that the 
choked disc, which is mostly bilateral, is seldom ahsimt. Alcmg 
wdth this are ojiistliotoiiic and h^taiiic contraction of the muscula- 
ture of the neck. As indirect local symptoms, the afhfctions of the 
different cranial nerves, of the pyramidal tract (paraparesis, 
crossed hemi[>aresiH, intentional treimjr) and also the occurrence 
of hydroc(»phaliis interna must be considered. 

Tumors of the pons show slight devedopment of general 
symptoms, and the absence of a choked disc almost as the rule. 
The most classic symptom is the hemiplegia alterans inferior. 
There is paralysis of the extremities of one side, with paralysis 


*v.u- 
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of the facial, trigeminiia, or abdueens, of* the other side, in 
case, of course, all three of the above-mentioned cranial xlerv^ 
may be afTcvted. Very frequently, before the paralysis, very 
severe attacks of trigeminal neuralgia occur. Further, associated 
eye-iiius(*](‘ paralysis of the right rectus internus on the side of 
the tumor miLst l)e mentioned; also in right-sided paralysis there 
is a sinmllaji(*ous distiirbanee of hearing, tliroiigb pressure on the 
acoustic nerve* at its place of origin. 

Tumoks of the medulla may run a symptomloss course, but 
wlien they j)roducc sMiifitoms they are similar to those of tumors 
of the j)ous, with the exce])tiou that they injure deeper-lying 
cranial ii(‘r\es, namely, the eighth and twelfth, causing disturb- 
ances of lieariiig, speecdi and deglutition, as well a-» paralysis of 
the extremity on tlie other side, singultus, dial)ctes insipidus, 
hreathiug cliang(‘s, etc. 

If the tumor U seated in the tuikd VENruiCLE, drowsiness 
and cliange of int(‘lligeiu*e an* usually proinineut. 

TuMojfs OF THE uASK OF 4JIK lULviN gi\e riso to fcw general 
sym])toms. According to Oppeiiheim, choked disc and vomiting 
fn*(pi(‘ntly fail. Pain, (»n pressure, occurs in the hones which are 
in relation to tlie base of the brain. Pdeeding from the non* and 
phar>ngeal cavities also occurs; and, al)o\e all, is to he considcrcvl 
the involvi'inent of brain Tier\(*s in a ct»rtaiii combination coito- 
spoiuliiig to their topograj)liical arrangement. 

Tumors of 'jhe hyfofii\sis also produce* few general symp- 
toms. Here, also, choked disc is frequently absent, and headache 
may lx* very alight. On the other hand, the eye symptoms (bi- 
temp(»ral hemianopsia, amaurosis, eyc’-miiscle paralysis, exoph- 
thalmos) and exTtain disturbances in development (hypoplasia of 
the genitalia, feminine habitus), as well as a(Iij)0S3itiis universalis 
and myxedematous skin, form the most striking symptoms. 

Tumojjs of the postekiou oraisial fossa often begin with 
humming in the ears, difficult hearing and disturbances of equi- 
librium. Associated with these is irritation or paralysis of 
trigeminus, with absence of the conical reflex (Oppenheim), In 
relation to this, as a result of the pressure on the surroundings 
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cerebellar ataxia^ nystagmus and sight paralysis (Oppen- 
^^heim) occur. The patient complains of occipital and frontal 
4kiedacbe and vomiting. Objectively, one very frequently finds 
^hoAced disc and localized sensibility on percussion. • 

" Ali6iir]rsm of the Brain Arteries. — ll(*re the headache is also 
one of the general s;^inptoins. It is goiK'raJly <lescribed as lb rob- 
bing, and may be half-sided, as in bernierania, diffuse, or be felt 
more in the oeeipiit (in aiHurysm of the basilar artery). Vomit- 
ing, dizziness and stupor (eorrespoiuling to the reduction of brain 
Space) are present, A\hile, on the eonirary, choked disc is infre- 
quent. A pulsating Acssel innrnnir, Inward over th<‘ skull, is con- 
sidered an especially eharaeteristie symptom. TIow(‘ver, this is 
found in other diseases, and also in normal children. The develop- 
ment of the ])roeess is often very rapid. The localization is to be 
inferred from the lo<*al symptoms. 

Parasites of the Brain {(U/^itreiTus Corohri). — Headache^ 
with dizziness, is a frecpieiit svniptom; but the eharaeteristie 
signs are looali/cd attacks of cramps, (ln(‘ to the location of the 
cysticercus in a eirciiiriscribcd area of the motor region. At- 
tacks of an epileptiform eliaiaeUr, with jisveliie distiirbanees (im- 
becility, confusion, irrital>jlit,\ ), are present. ''Flie local symp- 
toms differ according to tlie seat of the parasite. Freepicntly 
there is a eonspienoiis change in the intensilv of the clinical 
symptoms. A cysticercus tumor may be diagnosed if the possi- 
bility of infection has ( msUhI (association vvifli infected individ- 
uals, ingestion ot raw |oik, de. ), or it the e>s1ic(Mei are found in 
another portion ot the hovly. The eehinoeoeeiis also produces 
tumor phenomena. However, it is very seldom that one can suc- 
cessfully diagnose it, Hinee, in older to do ihi^, an eehiiKK'oeeus 
cyst must be found sornewdiere else in the body. 

Hydrocephalus Intemus. — Headaebu, in this ease, is usually 
cotistant. For the rest, the disease picture is similar to that of 
meningitis piiruldita, with th^' exeeplions that the fever is not so 
high, the headache is less severe, and frequently a perfect cure 

occurs, with sequelae of eye disturbances. The differentiation is 

* < 

eAaie^t made tbroiigh spinal puncture. Chronic hydrocephalus 
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progresses, in most instances, under the symptom-complea; of a 
brain tumor, or a tumor of the cerebellum. According to Oppeii- 
heim, two points, for the differential diagnosis are to be taken 
into consi<leration : (1) whether there exists a deficient congenital 
developineiit (abnormal size and form of the skull) ; and (2) the 
occurrence of remissions or of intermissions of a month's or of a 
year's dnr.it ion. 

Syphilis of the Brain. — Anatomically the process consists 
either Jii the formation of tumor-like giiminata or in changes of 
the vess(‘l walls, (specially of the basilar artery. A tubercular 
basilar, gummatous nuunngitis, starting in the region of the 
chiasm, is evcm more fr(H|uent. llcMdaehe is one of the earliest 
symptoms. It may occur months or ;\e.irs before other signs. 
Nightly exacerbations, reeurring at a coitaiu hour, and disappear- 
ing at a certain time, arc characteristic During the exacerbation 
the patient suffers coiisid(u*ably by reason of the severity of the 
pains. In the intor\als, Jiowever, the pain is bearable. It is 
mostly felt as a diffuse pain, situated deep within the skull. 
Sometimes it lias a circumscribed borch^r, if the process reaches 
the con\exity. In these cases, also, a circumscribed percussion 
sensibility may be prcs(»nt. Other eonstitutional symptoms be- 
long to the picture of cerebral lues; for instance, vomiting, dizzi- 
ness, attacks of unconsciousness, psychic disturbances, dementia, 
stupor and «itates of irritability occur in a paroxysmal manner, 
alternating witli periods of normal consciousness. In addition to 
those, there is paresis or paralysis of the cranial nerves, especially 
the optic, and oeulomotor-ptosis is espt^eially frequemt. Any of the 
other cranial nenes may be iinohed in differing combinations. 
The repeated change in the intensity and the final complete dis- 
appearance of all the sMn])tonis are t;vpical. The onset of hemi- 
plegia, which develops in the course of one or two days without 
disturbances of consciousness, is a frequent symptom. 

Hysteria. — The hoadaehe, frequently felt as a dull pressure 
in the entire area of the skull, may often be localized to a cir- 
cumscribed place on the vortex, in the occiput, or in the temple* 
It is, as a rule, associated with hyperesthesia of the scalp, so that 
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ibe slightest touch or the least distarbance of tlie hair causes a 
l^ain 'Which increases on pressure. Bodily and mental exertion 
and emotion may also jiroduce increased irritation. The condition 
is improved by dixertini* occupations and during (juiit and dark- 
ness. It may last for lion in, d.i>s or months, and does not leave 
the patient e\en during slc(‘p. Tlie nunaining liysterieal symp- 
toms arc of so many forms that tlie;) canimt briefly be given here. 

Neurasthenia. line, also, the intensity of ibe headache is 
not very great. It apjiears mostly as pressure and constriction 
of the entire liead, tin* f(*eling oft(‘n being sirongiht in the region 
of the forehead, and not s(*ldom in the oeeiput The patient also 
complains of a coiitia<*lioii, as though the head were hound with 
an iron hand. The luadaflu' of lu iirasthenia is also produced or 
increased through gnat hodiU or p'^xcliu* iriitaliou, or by emo- 
tions. 

Hemicranic Headache (M igtanu). -T\w real attack of 
headache ib often preceded by sMn]»toms wliich liear a c(‘rtaiii re- 
latioiishij) to it. Some jiatieiils, picMous to the attack, lan- 
guid, exliausl(<l, and arc without appilitc, or, on the contrary, 
manifest great hunger. As aura, Mo(l)ius dcsignati's certain 
paresthesias, which ma;N or nia\ not jineede tlu» attack, namely, 
eye sjmploms, llMiig bodies, glilluing, n.iriowing oi tlu» liedd of 
vision (esp(ciall\ ]u‘iiiiaiioj>lie), and glistening sejaoniata; these 
may occur, for instance, as a light jxdiit in on(‘ or Ixith e^es, which 
is diffused or tra\ds acioss the hi Id of msiod m a zig/ag line. 
Other forms of the aura die iinilateial jian slliesia, aphasia, con- 
fusion, states of aiixiit), cie. Tin* attack itself consists in head- 
ache of the se\ere'^t degrci. (iiniralh it oic-nrs after waking, 
with slight inteiisilv, ami gr.idnally inenasts to an unhearahle 
degree. It lasts for a few lionrs to a few days. Vrer|uently it 
stops during sleej). There are ])ati(*nt'. in whom migraine attacks 
are of slight se\erit\, and m whom light and severe paroxysms 
interchange. In the intervals, which may last fiir weeks and 
months, the patient feels perfectly w^ill. The pain is mostly 
onesided, but is also double-sided, usually in the forehead and 
eye region. Less frequently tlie occipital region is attacked. As 
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a rule, the pain is located by the patient as deep in the 
and is of a boring or tearing character. The patient may say bs? 
feels us though Lis head were in a vise, as though it were bursting 
asunder, or as though it \\c‘re being b( labored with a hammer. 
The countfnanc(‘ of the ])atieiit during the atlack is, in most 
cases, pah*, although in some instan(*e^ the face an<l conjunctiva 
are ledddied. During the attack, also, the jiaticnt is very sensi- 
tive to all forms of stimuli. Nois(*s, sm(*lls and lights increase 
the jiaiii. Nausea and vomiting sometimes are aecompanying 
symptoms, and, in most cases, th<» attack conclud(*s with them. 

DTAdNOSlS OP JfEADACflPJ IV l)rHKASS::S OF TTIT3 BKAIN AfJD 

MENlNCiES 

The cliaractcr of tlie headache alone rarely ])crmit*- an accu- 
rate diagnosis to he made. \ et each and everv oiu* of the cranial 
lesions eiiumerat(‘d have some l(*atiirts which predominate 
more or Icsb. Thus, in eeiehral lues, our attention is drawn to 
tlie night attacks. This is laie in other toims of brain disorder. 

Intensity. The intensil;y of the pain vanes guatly in dif- 
ferent (*ases. The se\(»rest d<»gr<‘es ot headache au* most frequently 
observed in leptomeningitis, then in hrain-tnmors, in abscess, 
hrain-sv philis and liemieraina. Tolerable, though still severe, 
headache is touiid in pach;vmeiiiiigitia liremoiiliagica interna, in 
some foiuis of headache* in li^>steria, and in aneui;>sm of the basilar 
arter>. Heaelaelie due to lu urasthemia and disturbance's in the 
eirculalion of the hi am IkS iiatuially not very seve*ro. In the* 
first-named group of erases (paediv meningitis interna hiemorrhag- 
ica) paroxysmal exacerbations occur, giving rise to very con- 
spicuous manifestations of pain. The patient groans, whines^ 
and either show^s dull apathy or jumps out of bed, runs about 
and presses his head. Pain of this severity, however, is only 
temporary, and the very manner of its occurrence, as well as the 
character of the free intervals, is important for the diagnosis in 
solne cases. 

t 

It has been noted that the paroxysms qf pain in cerebral syph* 
ilis may he expected with great probability during the 
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pain appaaira.at a certain hour after the patient has gone to 
-1^$/ usually at the same hour every niglit. In the periods be- 
/timn the paroxysms the headache is either of little intensity or 
disappears entirely. 

The typical form of hemicrania ih also characterized by its 
paroxysmal occurrence. After an aura of short duration, or 
perhaps without an aura, there appears the njost severe ])ain, 
compelling the patient to lie down and k(*ep absolutely quiet. 
Usually sle(q) put'^ an end to the attack, but frequently the pain 
appears in the morning after awaking. In this point, therefore, 
the pain differs from that in lues eerehri. Another f(‘ature may 
be used for the diagnosis of heinieraiiia, namely, that the jiauses 
between paroxysms, which may last for days, weeks, (»ven months, 
are perfectly free of pain. During thes(» j)eriods tlie patient feels 
absolutely well. 

Paroxysmal exacerbations occur in otlier affections; for in- 
stance, purulent leptoimuiingitis, abscess, tunjor, etc. Th(‘so exac- 
erbations, however, apj)ear irregularly, and the periods b(*twe(*Ti 
the paroxysms are by no means free from pain. It is im[)ortant 
to know that in cases of brain abscess the parox\sinal exacerba- 
tions of the headache appear usually during tlu* (h^velopmeiit and 
growth of the pus foci ; and, obviously, for tin’s reason they are 
frecpiently connected with fe\ er-ele\ alions. 

Between the varieties of hea<laelie eharaetf*ri/erl by tluur great 
intensity and the headache \vhieli is dc'scTihed by the {)atient as 
hyperesthesia of the head (pressure or hcjnine-is) there are 
scarcely any int(*rmediate forms. The latter sort of lH‘a<laehe is 
seen in neurasthenia, hysteria, and di‘-turhane(‘s of eireulation in 
the brain. It is characterized in most eases by its continuous 
course; although variations in intensity may occur, they do not 
show any feature eharaeteristie of the condition. In most eases 
direct spontaneous paroxysms of pain do not occur, neither are 
there any periods perfectly free from j)ain; yet the feeling of 
pressure in the head does iK»t lea\e the patient, even in his sleep. 

Moderate degro(‘S of headache oeeur in pachymeningitis in- 
tcMyGt> *prior to, or after a comatose attack, and also without any 
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coma. Here, also, there are intermissions of pain of varying 
duration, whieli cease on the onset of another bleeding. The 
headache in aneurysm and the paroxysms of headache in hysteria,, 
which, as a rule, occur in the jiariotal region, are somewhat simi- 
lar to tlios(» in jiacliymeiiingitis, so far as their intensity is eon” 
cerned. 

Localization of Pain. — Lc^calization gives but few clews for 
diagiKisia. True, then* ar(‘ diffuse headaclies, unilateral headaches, 
headaches irnolMiig only the frontal region, a^ nell a^ Iho^e of the 
occipital region. Finally a headache ina\ ha\c a circumscribed 
area; but Iheic is scarcoI> one of tlaw* localizations ^\hich might 
be looked upon as characteristic of any definite* affection. Not 
infrc(iucnt]> one finds all of these localizations in\ol\cd in one 
and the same disorder I'liis huia be the ease in a lirain tumor, 
for instance. N(‘\ertho]ess, some aflectioiis predilcrt a certain 
region of the erauiuni. We kiuivv, for instance, that in migraine 
headaelu* occurs most frequently unilaff nilhf, Aloeluus states that 
among jiatients of liis from wliom he could obtain reliable state- 
ments fift;y S(‘veii had almost eonstan11;V unilateral h(‘adache, 
whereas twent>-five declared that th(‘V had felt it on both sides. 
Moebiiis doiibls the reliability of tlie secoml stati'ineiit. On the 
other haml, tlu*re are diseases in which unilateral headache is, 
com])arali\ely speaking, seldom jiresent, for instance, in leptomen- 
ingitis, neurasthenia and in disturbance of the c(*r(bral eireiilation. 
Frontal headache is obscr\ed in neurasth(*nia eom])arati\ ely fre- 
quently, and the unilateral li(*atlaclie in migraine is often most in- 
tensely felt in or behind the eye. Ptessutc in (he paueial legion 
is freqiKMilly met with in h;vsteria, is mostly circuinseribcd and 
is aeeompanied by sensiti\en(*ss on pressure. In a comparatively 
large number of diseases the painful area is sharjily circumscribed, 
a fact often noted in jiachynieiiingitis, in brain abscess and in 
cerebral syphilis. This circumscribed pain is generally, also, 
associated Avith a circuiiiscrilK»d sensitiveness on pressure (the so- 
called scnsiti\enes8 on percussion). 

The tension of the jiaiu helps less frequently than its localiza- 
tion in making a diagnosis. Certainly even here the greatest 
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^WXLtim is necessary; for cases in which a tnnior in the occipital 
region causes frontal headache are by no means rare; and it also 
happens that a tumor of the left side may give rise to pain felt 
in the right half of tlie eraniuin. If, however, a pain is con- 
stantly felt in one ])la(*e, or, when generally diffused, it originates 
from one place, no mistake will he iinule if one loeates tlie cause 
of the disease, lx* it a tumor or an ahscos^ in that n^gion. Pain 
in the occiput or m‘i*k, radiating into tin* hack, justifies one in 
assuming that the focus lie's Iwdow the teutoriuni. We may as- 
sume, wu'th great prol>.ihiIit \ , that a lesion (‘\ista in the same 
area in which paiii is j)res(*nt, if we ha\(' to deal wuth a jiain con- 
stantly eonfimd to one side, or to the frontal n'gion. Of course 
one should strie'tK avoid d(‘{)eiit|jMg upon pain, alone, in forming 
conclusions. To foim a diagnosis, winch often im[>lies a groat 
responsil)illt^>, all the oth(*r nhservations and examinations (which 
will be diseiissid lateu*) mu*^t lx* reported to. 

Chaxacter of the Pain. — The <*haracl(T of the hcatlache tcdls 
us very little concerning its cause. I*ati(‘nts descrihe \arious 
kinds of headaclie in tpiite dilleuxiit wavs, most freipienlly as 
dull, pressing, drawing, (‘uttmg, lancinating, constricting, driving 
asunder, roaring, pulsating, and throhhing. Since every form 
may (X*cur, in verv different int< 11*^1 ties, tiu're result .in exe(x*d-. 
iiigly ]arg( number which aie of only vc'ry litth' value for the 
^diagnosis. If tluTc is a kind <d headache* to wliicli wx* may 
ascribe a cliaracteri'-tic f(*atun', it is the* pnKatmg and throbbing 
variety. It is found most (^^‘arfv pionounced in an aneurysm of 
the cerebral \(*>s(‘K, but also in h,yp(*rejnia, .ind sometiiius in 
cases of al>&c(*ss. 

A knowledge of those e\t<*rnal iiilliieiice^ which may cause 
an exacerbation of an alreadv e\i-^ting lieadache, or wliicli are 
capable of producing heada<*he, is more important for the diag- 
nosis than arc the hx'ation and the character of the ])ain. It has 
been emphasized that, in those* ailections in which the sensitive 
area is circumscribed, an increase of the lieadache can be brought 
about on pressure*, with the finger, or 1)\ striking with the percus- 
hammer. These affections are pachymeningitis, brain abscess, 
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cerebral syphilis and hysteria. There are other eases 
the headache grows considerably worse by the inerewie 
internal brain iircsaiire, such as occurs in coughing, aneessfiiigi"; 
pressing, stooping. This is ihe case in brain abscess,, hrisdiij' 
tumor, and jiassive congestion. SoTnctirncs movement d£ 
the head iii(*rca.scs the hciidache, especially in meningitis and. 
migraine. 

In the latU‘r, neciording to JWoebius, mcwenients of the eye 
have a mncli more unfavorable effect tlian those of the whole head. 
The upright position of the body lias an unfavorable influence 
upon aiK'rnie lu»adaclu*, whereas horizontal j)Osition increases an 
hyp(*remic headache. Headache due In abscess, tumor and bemi- 
craiiia may be increased liy alcobolism. In conclusion, it may be 
added that menial exertions and eniutieiis are able to elicit and 
to iuen^ase headache in iieurasllienia, liysieria and hemicrania, 
and tin* same factors may aggravate tln^ lj(*adache in case of 
tumor. 


Influence of Thefapy. — Diverting oc(*ii])ation, eating, and 
rest inflm'iice luiadacdie in a favorable way, especially iutvous and 
liystiM’ical headaelie. According t<» ^Icxhiiis, bow(‘V(n’, they may 
alleviate, also, less severe attacks of migraine. This latter often 
^may Ix^ cured or alleviated, without any other treatment, by 
removal of irritants (light, noise, etc.). 

By the observation of these cirenmstaneevs, it will often be^ 
possible to draw, from the character of the headache, a conclusion 
as to its cause. A severe jiain, for instance, Avhich appears 
paroxysmally ou one side, and which is favorably iiitluenced by 
rest and ends with vomiting, may be looked u]Km with great prob- 
ability as htmiicrania; nightly exacerbations point to cerebral lues, 
whereas headache that occupies the cortex rnak(‘s us think first of 
hysteria. It is not the task of the diagnostieiaii, however, to 
make the diagnosis from one single symptom, but eventually he 
will utilize, in making the diagnosis, all the signs of the disease. 
In the following lines, therefore, we will discuss all those factors 
by which the individual affections of the brain and spinal cord 
may be differentiated ; and for the sake of completeness thos^^ 
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•lii^oaia 'vdll be diacnsHed here vhieh are not accompanied by 

, , DIFFERENTIAL DlAONOSTS 

Bndn Abscess. — If tlu* {Iiuly-,is of the Jiain haa ahown that 

have to deal with a brain alMv^^s, flie fidlowin^ coiulitiong^ 
will come into eotisichTatinn for the dilb^renlial dia^tioaiM 

Bbaiiv Tumou.— Ai»aiiisl this wtnihl s|)('ak the eliolo^y (with 
the excej)tion of trainnatiMii, wliieh also may cause a tumor), 
the fever, the chills, and the com para lively more ra]>id course 
(weeks to mouths). A W(‘ll‘mark< d, chokeil disc (()])tic neuritis 
occurs also in an abscess), as \v(*ll as the b(‘tter-inarked plumomena 
of pressure, in general, would indicate iumor. 

LKrTOAihiMA<,i MS la N i V.- This lak(*s a eourse even 

more rapid tli.iu ahsc^css- <la\s and \\(‘i‘ka. It shows hi^h fever 
and accelerali<»u (d’ tin* ]mlse (in Cii'^e of absee^s i>uly low grades 
are observed), li> p(M’estbesia of tlu* oigans (\f s(‘ns(‘, of the skin 
and mnsel(‘s, lu^ol\(‘lneut <»f the erauial u(‘r\(‘s, seajdioid r(‘lrac- 
tion of the abdomen, and rigidity of (be mnseles; wb(*reas optic 
neuritis, retardalion of llie puNe, less stupor and a negative result 
of lumbar piuadiirt*, a ch*ar pimetun tluid, rather speak in 
favor of a diagnosis <»f brain abseess. 

LKrioAijwMNCfM IS Sinosv.- This oeeurs either as a primary 
atfection, or as an aeeompan\ing s\niptom of an olitis iiuMlia. 
It ma^ heal spoiitaneousl\. In addition It) this, iht' great(*r fre- 
quency of a choked disc and of dislurhaiiei s of siglit would speak 
against brain abscess. 

Otitis This ina\ cause diagnostic ditKciiJli(s by the 

occurrence of cerebral sMiiptcaus, })iit can lx* reeogni/(*d by the 
(iiaappcarance of the latter on reiinnal of the jins. 

Extradukvu Ahscess {hi Hcf/turnr In a Huppwv/iou of the 
Ear), — This is indicated by the pre^eiKx* of fo<*al symp- 
toms and the alisenee of ]<M'al ^igns, i.e,, the absence of 
the inflammatory swelling and jiainfuliu'ss in the r(*gion of the 
mastoid process. 

Sinus Thboaibosis. — H ere are found, in contradistinction to 
hpfltilK abscess, pyemic fever and ac(*e]eration of the piil'-e, com- 
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plete absence of any disturbance of consciousness^ more frequent ’ 
occurrence of choked <lisc, and externally a thrombosis of 
jugular vein in llic ncek. On the other hand^ focal symptoms 
speak for the presence of an abscess. 

, TIemorkiixois I^lo iiiL MKNI^GI^s. — WlioTi CHiiscd by Irau- 
inatisiii, the \ ju’ueecd without any f<‘\er, and follow directly after 
the injiir\. 

Against it sj)eak both (»tiology and absence of 

fev('r. 

TuVUMAIK’ Kia’IiOSLS. IIVSIIIIIA AM) A\ J rn VHTIIENIA. — 
The> may occur as conconiilant sxniptonis of a brain syndrome, 
or may b(» indej)eJidenf an(‘ctions, and *»nl^ simulalt* Ihese. 

Hhai\ Syphilis. -'Fhis is mosll\ accompanieil by the loss of 
])upillary rcMclion to light, and (\ni be sMiel;s diagnosed by the 
positive result of \Vass(‘rmanirb r(‘action and ot antiluetic treat- 
ment. 

Leptomeningitis. — In the differential diagnosis of leptomenin- 
gitis (piit(* a number of diseases com(» into coiisidcu’ution in which 
focal 8\m])tojns alwa^ys d(*cide in fa^or of meningitis. 

pNLiTMOMv^ T^pijoin AM) J*M MI V. — Riistv spiitum 

and dullness over the lungs speak for pnimmonia; gradual devel- 
oj)ment ami the positne result of (Jriiber-AVidaFs r(‘aetion speak 
for typhoid te\er; ndardatioii of the puls(‘, stiff noek and paraly- 
sis of tlie cranial nerves, as well as the intense beadaclie, continu- 
ing also during tlie coma, speak for meningitis; frequent chills, 
skin and rectal bleeding, and joint swelling spi^ak for pyemic 
condition. 

lh^Al^ iirMOKKii vGi s, EMBOLUS AM) I II ROM Ttosis, as Well as 
ENCKiMiALi I is II 1 MORRiiAGicA iiever causc fever-elevations of 
such a duration as seen in meningitis. 

Onus MPDiA is confused with meningitis principally because 
the ear trouble is followed by a serous leptomeningitis. As such 
a serous meningitis often can be diffirintiated from a purulent 
one only with difficulty, a differential diagnosis can be made in 
most cases only by the disapjiearaiice of the meningeal symptoms 
after the evacuation of the otitic focus. i 
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' In uremia^ albumin and formed elements^ as a rule, are 
found in the ur;ne. 

l!Tie SEROUS form of mi ninoitivS as above mentioned, diffi- 
cult to differentiate from the piirnhmt form. In most cases the 
fevet* is less. 

Delirium Tremens.— Stiff neck and the extremely severe 
headache speak against it. 

Tuberculoi s MINING! ITS i^ociirs ill oarlv childhood (2 to 11 
years). It does not set in in siicdi an abrupt manner, and shows 
frequent remissions (of leiiqHTalnre, stnjior, etc.). 

Ill children the sr(»\i\< ii and intisiinal nis'i urbances may 
cause s^>in)itoins similar to thosr of h*ploim‘niiigitis, and may give 
rise to confusion in <liaano'sis. llowexer, llu* inlliience of the diet 
and the action of a pnrgatne will s<xjn cloar the diagnosis. 

Brain Tumor.- IhsuRiv max he dilbornlialed by its head- 
ache, spasmodic attacks and lieini])h*gic paralxsis. C^hoked disc 
and foc*al syni|itonis will guide ns here, hut it must not hc‘ for- 
gotten that Ixitli afflictions may occur togi'tlnr. The possibility 
of influencing the eouditiou ]K\chic«illv speaks for hysteria. Tn 
case of a tumor we find al^), during tin acme of the jiain, n‘tarda- 
tion of the pulse and xouiiliiig. Tlies(» are foiiiiri in hysterical 
headache, onl,> when it occnis on one sidt*. 

Coneerning migkmm, xxhioh miylit gixe rise lo confusion by 
the severity of the headache and x (muting, we must he guid(*d by 
the history (heredity iii migiaiue) and b\ the jireseuee of choked 
disc and focal s;Mii])toms in tumor of the brain. 

Paresis often coiu(‘s into rexiexv in the diagnosis of brain 
tumor. The clinical s>mj)toins max be xeiy similar. A jiositive 
Wassermann, a positive cell count, and a positive globulin reac- 
tion almost certainly sj)(»ak for paresis and against a brain tumor. 
In paresis choked discs are not fre(|iicnt. Tin* attacks of cortical 
epilepsy occurring in both, and^whicli in tlu* external manifesta- 
tions are similar, iinially lea\e little permanent palsy in paresis. 

Multiple sclerosis comes into consideration in affections of 
the cerebellum, of the pons, and of the cfirjiora quadrigemina, 
ttrfaieh likewise produce intenlion tremor^, nystagmus, spastic 



198 PAIN" IN DISEASES OP THE NERVES, 

ataxia, as tvoll as paretic symptoms in the extremities". /To 
must be added the occurrence of atrophy of the optic 
they are acicoiripaiiicd by l)rain symptoms. However, the 
symptoms of tluj tumor, sii(;h as severe, continuous headache^ tw 
• retardalion of ihe j)Ml8e, vomiting and stupor, do not belong to the 
clinical picture of mnlti])le sederosis. In epilepsy, w^hich has a 
certain similarity 1o tumor in its yiaroxysmal character, the gen- 
eral symptoms will facilitale the differential diagnosis. 

Pachymeningitis Haemorrhagica Interna. — Differential diag- 
nostic. j)oints speaking against pachymeningitis arc either the en- 
tire ahsonce of stiff neck or the ])resence of a slightly stiff neck, 
as well as the rare involvement of the basal cranial nerves; how- 
ever, both signs occur also in pachyme^ningitis, if it is located at 
the base of the brain. 

CEiiKBiiAn iiKMOKUiiAGE frecpiputly is with difficulty differen- 
tiated from pachymeningitis. The absence of the abov(‘'descril)ed 
syinf»tonis would lead to a consideration of a hemorrhage into the 
.brain snhstanco; and the change of syTuptoms, the choked disc 
and th(‘ intercurrent appearance of convulsions to that of pachy- 
meningitis. 

In jiMBOLisM and thrombosis elevation of temperature is 
rare in the later stages, and phenoiiieiia of brain pressure are 
absent. 

Migraine may also come into (]uestion in the basal form of 
pachymeningitis. Inherited predisposition, as well as a rapid 
course without fever, sjieaks for migraine. 


THALAMTC PAT NS AND THE THALAMIC FUNCTIONS » 

While central pains, probably due to lesions in and about the 
basal ganglia, were first suspected by Nofhnagel, it is chiefly to 
the studies of Dejerinc and Koussy that we are indebted for the 
clearing up of the question of pains due to lesions of this region. 

Dejerinc and his students have shown that lesions of the. 
thalamus, especially of certain of its nuclei, produce a character* 
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picture^ the thalamic s^mdronie (Jclliffo), in which severe 
pains form a protninent part. 

^ ^ These pains usually invoh^o the side of the body on which 
l^e lesion takes place, and aie noted for their severity, their per- 
|i$teiicy, and their resistance to analc:e‘'ics. 

The entire picture of the thalamic sMidrome is so character- 
istic that its soinc\\ljal at iii'^t anomalous symptoms 

should lx‘ fj^ix on in detail. This is all the more important since 
many patients wilh tlu‘ thalamic symlionu' are thought to be ma- 
lingerers or li;\sttrieal. 

The u&ual thalaiiiK* sAJidromc h(*ii^ins, as a rule, with a mild 
apoplectiform attach. It u^n hi sc \ ere, or it may ho so mild as 
to escape ()rdinar\ ohsc nation. Afttr a certain length of time*, 
the motor weakness ol tin caiK shglit orscvcTehemijdeiriadisaj)- 
pears entirel\, oi to a gnald oi hss extent. The* jiaticiit has some 
difficulty in iihinaging his hand and leg, and it appeals to he dif- 
ferent from the hand ol the* will side. T1 j(*ii pains an* fedt ou the 
affected side*. Tb(‘\ nun at (list have* Ixdi only uncomfortable 
sensations in tlie •^kin ol tin side ; thc> iisuall;v tdk( the leiriii of 
acute shooting pains, and nun he ni tin diliu h.ilt the l)ody, or 
may bo limit ( d to flu lar (% to tln‘ np|)( r c xtie milv, or ti> the lower 
limbs. The) i<ire*lv cioss the ninhile liiu, althoiigli in double 
thalamic lesions )M>tli snh ol the ImxIn shf)\v paiiiliil distnhutions. 

The nerNC tiuiiks) am ah^olnteh painlc‘>^'^; llie\ aie* not swol- 
len, and careful scMieli for Valle i\’& or Tioiisseau’s ]K>ml8 is 
una\ailing. Idieie* is iiothnu; to point te^ a muialgic or a neniritic 
process. 

These pains stab and jump and tliroh, and are complained of 
as excruciating. The oidniai\ aiialgesK's do not touedi them; ewen 
morphin is iiiia\ ailing, at time'*, in c*hec*king their se\e»rity. 

Notwithstanding the^se se\<i( jiains, it nuiv be» that careful 
sensory examination shows that tlie patient is unable to distin 
guish pain at all. Tins anomale)us condition is fnrthe^r compli- 
cated by the fact that a pin [irick whidi cannot he‘ re-cognized as 
a pin prick, the jiatient lieing unable to tell the difference between 
the head and the" pednt of a pin, is Ticwcrtlielcss felt as a. disagree- 
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able sensation. Here, tben, is the apparent absurdity of a patxi^t, 
who cannot tell pain, yet has a disagreeable sensation when 
pinched, still suffering exeriieiating pain. Not only may the 
patient be imabh* 1o t(‘ll a pin point from a pin head, but he 
cannot rc^en^jii/c tlie dilTerenee betv\een beat and cold, and burn- 
ing sensations, reeognl/ed on ilu* sound side, arc translated as dis- 
comfort only ojj the thabuiiie side, lie also loses superficial sensi- 
bility. Tlu* loueli of cotton wool is lost. Furthermore, these pa- 
tients ha\e lost tluir deep scnsilulity. The j)osItion sense is gone, 
and they fail to r(‘cotrni/e ohj(‘cts placed in the hand. The rough- 
nc'^s of a lump of sm^ar may be interpreted as a disagreeable sen- 
sation, but is not rec()<»ni/( d as roughness. 

Mor(‘o\er, llu^se patii^nts show s]ii»ht motor incoordination 
in th(‘ hand or leg; th(‘y ar(‘ ata\i<*, and iinu-e or les^ choreiform 
or athetoid-like nio\('ments are }ir(‘^ent in tlu* attlict(‘d side. 

In some patidit*^ lhc*re are residual sii»ns of a hemiplegia; 
slight spasticity, ])erhaj)s; slight cliimsin(‘ss, incr(*ased radius- 
periosteal r(»He\<‘s, tri(*e))s reflexes; perhaps lost abdominal reflexes 
on that sauu‘ side; increased jiatellar reflex, a clonus and exag- 
gerat(‘d Achilles jerks. A Habiiiski (xtension of the great toe is 
often absent, but may be present. (Uiaddoch, (lordon and Opjien- 
heini’s signs mw } considerably. The motor sMu*rgistic phe- 
nomena, described b\ Jhibin^ki, (Irasset, and IIoo\er, are all apt 
to be present. 

One feature of speeial moment found in thalamic lesions and 
which has been emphasi/ed by Head and llolmes is an excessive 
respon&e to affecti\e stimuli ami the change in beha\ior in states 
of emotion of the abnormal half of the l)i:Kly. Tlius, in many 
cases of ])ure thalamic lesion, if a ])in he lightly dragged across the 
face or trunk, fr<»in the sound to the aff('eted side, the patient 
exhibits intense diseoiufurt uhen it passes the middle line. lie 
not only eomjdains that it hurts him more, hut the faee may be- 
come contorted. Notwithstanding this, he is unable to tell 
the difference' between the ])oint and the head of the pin. The 
same type of over-response is found to other forms of stimuli. 
Thus deep pressure, which cannot be measured at all, also evokes 
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alt over-response ; the same u true for extremes of heat and cold, 
in spite of the fact that the patiout is \iiiable to distinguish l)0- 
tween them. Visceral hetisibilily, scraping, rouglmosa, vibration 
and tickling all shoAv this o\('r-resi)onso in the affected side. 

Not only are painful '.tiimili (»\(*r- reacted to, but pleasurable 
stimuli occabion a like oMr-n'sjum^e. Fnrtlierinons in states of 
emotion, there may he different nianifestatioTw on the two sides 
of the body, just as painful and pli»asural))e stininli may produce 
a stronger reaction on tlu* allecteil sid(^ Tims some patients can- 
not hear music wi(lif)iil its can^ini* MUisations in the affcct(*d side, 
or even causing motor unrest, moMMuents of the leg with shaking. 
The choreiform nio\(ni(ut% whieli aie nolalile motor f(‘atnroa, 
under the iuflu(*nce of emotional stimnli ma} he markedly in- 
creased. 

From this it can r(M(liI\ he sten that the tlialainie svrulnime 
is a most important clinical and that its more careful 

study is biUind to throw coiisuh rahk hahl upon tin* wlioI(‘ que« 
tioii, not only upon the sul))(*ct ot i»ain pircijifion, hut also upon 
emotional attitudes to all forms of ‘stimuli, lii f.icl, it opens the 
way to the most mijiortant oi all ot llu* qmslion- l.ikm up in this 
book. I'hrouah tin* stud> of the thalamus tin* (*iitiic scuiMiry side 
of the human organism will hi i(\eal(d, and it may nMclily he 
seen that seiiMirv iienroloirv will lx the m*uiolog\ and jiossihlj 
the psjchiatiw of the next d(*cade. 

Thus far the stiid^) of tin* ilialamus has ^liown ihat it contains 
the terminations of all of Ihe vroiidary s(nM»iv paths. In it 
sensory impiils(»s of e\er;v kiml aie rcgroupi'd and again nxlis- 
tribiited. This redistrihution takes pltuf* not on]\ within the 
thalamus itself, gi\ing ns ilialamo tlialamic p.iths, hut it also goes 
to the cortex in a fairiv large series of thahimo-eortical paths. 
The thalaino-thalamic pallis seem to pass to imjiortani centers, 
constituting what Head and Ibdrnes ha\e l(*rm(*d the “essential 
organ’’ of the flialamns wdiicdi forms Ha main c<*nter for certain 
fundamental elements of sdisation. It is a center wdiich is com- 
plementary in func'tioii to the sensor) cortex, and has distinct 
though related functions. The lateral part of tiie thalamus con- 
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tains the corticothalamic paths through n^hich the cortex 
ences the essential center, controlling and checking its eetivi^^^ 
Analogous, in a way, is the activity of the motor coii;ex Upon 
anterior horn nuclei of tlie inodiilla and spinal cord. 
cessive response to afl‘(,*ctive stimuli, pain as well as others, , ia. 
due to a r(‘Tuoval of tliis cortical control, just as an excessive - 
motor n^tlex reaction recurs when the j)yraTnidal tract does not , 
bring down cortical sUiiiuli from the nK»tor area. 

The activity of the thalamic center is of special import in our 
study of pain, for it has been point(*d out that in lateral thalamic 
lesions there is an actual overloading of sensation with feeling 
tone. 

The pains and parc^sthesia*, found in many thalamic cases, 
have been thonglit to arise from “irritative'' lesions, but tliis is 
probably not so. It would s(‘(»m that the thalamic center is a true 
center for jiereeption of sensations, including pain, and that the 
corlex has a definiU* relationship to the^se*, so that it may modify 
the affective response anel naturally, thereby, tlie motor responses. 
The esseuitial thalamic organ is a center feir (*e>n8cioiis perception 
for certain eleMuenis of semsation. Tt r('spe>nels te» those stimuli 
wbicli are* capable^ of evoking jdeasnre and dise*oinfort or con- 
sciousness of a cluinge in state*. The fe‘(*ling temc of the body, 
which has e)ft(*n been termed tlie semiatic or visceral tone sensa- 
tion, is a thalamic function. 

What tlie interrelations between the thalamus and the cortex 
are, so far as s(*nsation is concerned, need not detain us at this 
point. We? have clioseii to isolate, for the jiurposes of our treatise, 
that sensation known as pain, therefore a discussion of the whole 
question would be .somewlial out of place. Yet, a word should 
be addt*d as to the cortical function in sensation. 

The sensory cortex permits a eoncentration of attention on 
any part of (lu* body wbicli is stimulated. Such stimuli are 
passing through sensory ])aths to the thalamus. Many of low 
threshold value pass to the cortex or are automatically taken care 
of by the thalamus. Those of high threshold value pass into 
the essential organ of the thalamus and into consciousness, where 
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about a tendency to excessive reactivity, just as the 
^teriofr horn cells of the cord react excessively if uncontrolled. 
!rhe sensory cortex gives a quick reacting mechanism to dampen 
tiown the aflFective response to tlialaniic over-activity. 

This leads us lo an inlcresting deduction made by Head and 
Holmes, in the study herein freely made use of, tliat the aim of 
human evolution is the domination t>f feeling and instinct by 
discriminative mental aetixities. This struggle on the highest 
plane of mental life is hejrun at the lowest afferent lex el, and the 
issues become more sharjily outlined tlie nearer sensory impulses 
approach the field of eoii'^eionsiuss. 

In the ace(»mpan\ing table an attein])! is made to simplify the 
diagnosis iK'twcdi a cerebral ('^eii'^ory) cortex lesion and one of 
the thalamus. The <]efniing facti»rs are fibtaineJ princijially from 
the work of Head. 
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CHAPTER IX 


DISEASKS OE THE 8THNAL COED 

Diseases within and ahoiit the spinal eord produce principally 
two different kinds of jiain, namely, hack pains and radiating 
pains. The foiiner an^ more or less eoniinnons, extending 
either along th(» (‘iitire \erfehia, or oc*enrring in eerlain regions. 
The latter occur in the (extremities and in th(‘ n(‘rv(' trunk along 
the peripheral jiortions of the s(nsor> nep\es. It uould he of 
great value in the diagnosis of sjnnal cord dis(‘as('8 if the pains 
were at all definitelv characteristic, rnlortiinatcdv, this is not 
the ease. Aloroo\(r, then* an a nnmlK*r of dis(»as(»s of tlie spinal 
cord in ^liich pain is usually absent, lien* may ]>o m(*ntioned 
acute poliom\('litis, am\otropliie ]at(*r.i] sc](*rosjs, jirognssiv^e mus- 
cular atrophies of the nuclear t;\])e, multiple sclerosis, and \arioiis 
defect an()nia]i(*s. On the otlier hand, afhc'tioiis of the cord or of 
the meninges, especially in the initiril stai»(*s, are a|)t to result in 
pain. Pains localized in the Imek an also found ni diseases of 
other organs, and there an* also m tin* hack ladiating ])ain8 which 
are not characteristic of diseases ot the cord or its iri(*m brain's. 

It will also he iiiijiortant to consider ln‘re those \iseeral dis- 
eases, clii(*fly of the musculature of the back, whose pains must ho 
differentiated from those original iiig in the cord or its imm(*diate 
coverings. Not until disease of oth(*r organs, which may give 
rise to back and radiating pains, is excluded, can the pain be uti- 
lized for the diagnosis of disease of the spinal cord. One must, 
above all, be able to recognize neck, liack and jiehic pains, the 
causes for which are outside of the central nen’ous system. 

■^There is an entire class of organs, internal and external, whidh 
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DISEASES OF THE SKNAL COBD 


>a 

V 
J 

can eanso such pains. This class chiefly composes almost all tba 
intenuil organs of the thorax or of the abdominaf cavity. For a 
consideration of the buck jiains due lo visceral diseases, see page 
300 . 

Jt will l»o iiecessarv, in e\ery ease of back pain, to exclude 
the entile class of \iseeral eornpkiiiit^ before one hcts to work to 
iiidiiMte tli(* j).Mn a-, oii^inatin^ fioiu the spinal cord or its men- 
inges. Abo\e all, in doiibtlnl cas<*s a s\st<niatie examination of 
tile internal \iseer.» njn‘'t b<‘ nn<l(‘rtaken. Jf tlicM' are found un- 
changed, we inn^t rel(i the ])ain to di-^casc^ of the spinal cord or 
its niendir.UK s. I(, ho\\e\er, in eomifetioii v\ith h*ielv pain one 
of the inti Mial oilmans i^ baind to 1 h‘ disea'^ed, the object of the 
exaniiiiatjon will tin ii be to asciitain wli(tb(‘r the pains are con- 
neeted with these* oinjnis or with tin eintral nervous system. 

CORD CONDITIONS WHICH CAUSE PAIN^ 

In certain eN)rd e*ondilions pain is an iTn})e)rtant factor. We 
'will eliseiiss some* of these' se'iiatiin: 

LtijafiOii and Fiadnn of fht V(d(f)ta, faixalion and frac- 
ture of tlie M'ltebra ])r()din*e se^vere' radialini» pains in the arm, 
trunk e»r le'U, aceoidmc lo the -.ile of the* jujnrv. If it lies in the 
cervical vertebra, it inn, thronah compression of the occipital 
nerves, cause fiaiii in thi ir are*a of distribution. J t it lies in the 
thoraeie vertehia, it will c.mse pain by pressure upon the inter- 
eostal iiervi s, "I he re imnnina: svniptoins depend upon the* situation 
and rnnole* i lle'cl of the le*sion. In addition to the se*nsory signs 
there is paialv^is below the site* of the* injury. The los< of sen- 
sation beams U''iialh at about the same* h*vel, thougli, as a rule, 
seunevvhat lov\e*r than the Ksioii. 

Xo attempt will he* made in this cha])t(*r to pre-<on1 a complete 
summary of the* edinieal pictures of the various forms of spinal 
luxation or fracture*. Such inu'^t he* soiiaht in sjurlal works upon 
the subject. We can give only a brief summary of the symptoms* 
laying stress upon the sensory side of the picture: 

1 'Written by Pr. Alfred Neuman, Vienna. 
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TliO most classical pictures are produced by cervical, dorsal, 
lulubosacral and cauda equina lesions. 

The most frequent cause for the first t\pe is direct injury, 
diving, falls, falling of h< aw uturlits Killui dislocation oi frac 
ture may occui Oin liinK loiward disj)hKM mint of tlic head, 
there are usualh nno^^is of tin piqiils, guatist on the side most 
injured, naiioiMng of tin pilpchi il i<lia<tion of the e>e- 

balls — which e^e signs an dm to in\ol\(imnl of sMiipathetic cen- 
ters in till fiist (loisal Tigion cd tiu oud (l>(|(iim, Khiinpke) 
There ina\ hi no ])ain, hut tin u m nsinlK .imsllMsia ami anal 
go&iabilow the l(\il of tin legion 1 Ik innsdis affuted indicate 
the le\el of tli( I( ‘^loii in lla coid 

MoMimnt ot Ihi hi id oi mck Ikwimi is i])t tocicaU diaip 
radiating pains at about tlu h\<] ol tlu injui\ Loial pain on 
pressure is pn si nt 

Dorsal nijiuies (aus( smnlai piitnii^ lowii down The \ iii 
usually \ei\ sweie 

Lunibosaeial and eamlil li-ion^* ifhd tin inoMinrnls of the 
legs and tholumfioiis of tin hhdili i rn turn ind s( \im 1 organs 
Lesions hi If aie apt 1o ii^ult in inmh pmi i^piualh in iiijiir) 
to thi lamla eijinna In isolitid loid h'-ions, pain is qd to he 
missing, hilt luiamlal in\ol\innnt i^pKialU lati i in thi disoasi», 
pain IS fii ipii nt ami m i\ otti n si m m 

A stml> of the. amslhi^M ind tin inii^ihs in\i»l\ed is nofes 
sarj to locate thi ])U(m( ^iti of thi injim 

Meningeal Apoplexy likiwmi in sjnnil eoid hemorrhage, 
as the result of i tiiiinii pains on nr 'J Ik ' in i\ hi \iiv severe, 
are lofali/td in tin ha< k ami an liinitid iirlni to a part of the 
same (pelvis, intcisi ijinlii ngion, or tin link), or s])riad over the 
entire \ PI tihral eolniun Pns‘-iiii on tin vi itchia f iiises a slighter 
increase of pain than doi*^ motion lon^ qmnth, the \i rtehral lol- 
umn IS held in a stiff jjo'^inon In liki inannei radiating pains 
occur in the upini oi lovvei (\lnmi1i<s, aiiording to the location 
of the lesion. Tin nniainirig s\niploms of tlie disease pre*sent 
themselves in cramps, tremors, and contractures in the arras and 
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Hematomyelia.-' Sndflen hemorrhagic, occurring witibitt 
spinal cord, in th(» majority of cases causes pain. Some bomatd^^ 
mvdias run a pajrilc^S', course. I'he location of the pain catr^ 
sponds lo lli(‘ Ie\cl o/ fhe ail(‘c1(d area, and ap])cars either as back^ v 
shoiil<l< r, p(l\ ic <u* I( ^ pain. Stittiuss <if the \crtcbra and pressure 
sensil)ilit\ (d ihesaine arejufsfuit in in\ol\einfnl of the meninges. 
Tlie jutuni pre^diK a sudden interruption in the conduction 
jiatlis. Tli(‘ r(inainin<» -iMiiptonis, piodiiccd tlironj»Ii the position 
and the spreadini* out of tlu^ area, aie distnihances of s(*iwibility, 
bladder and rectal paral>sis, atro])hi(*s, paitn ipatnm of the arm, 
or lialf-sidid pai.d\^es, tte. 

Cajries of the Vertebral Canal. — In tins disease pain plajs an 
iin]>oitant part. It apjMais \<*r\ edten .i^^ local j).un, in< reased on 
motion, .nnl liinilid to the di^sistd \trtthia The result is that 
the p.ilieiit i»iiaHU a<»ainst e\(»icis(‘ in\ol\iii» tin* di^ased part, 
and holds it in a still jiosHion. II«* also avoids displaeenieiit of 
the disia^'d \(rl(*l)i4i. Witli tin* loeal ]Min, nidi.itini; jiain ap- 
jxMrs, ( jilier or lat( r, and has diUd’ent locali/ahons, ac(*ordiiig to 
the ^erl(*hl<e inv<il\ed. In dis(*as( cd the hiah(‘Nt (*( r\ u*al vertebra 
the pain r.idiatis, tliroiioli (In (K*cipi1al luivis, (o the head (iiou- 
raii*ia) It the eeivieal (oid (*iilari*enienl is dani.ii»(d hy hone dis- 
ease, th( |)am i.idiatis into the amis. In eoinjin s^ion ot the dorsal 
cord ^irdh* oi inhicosjal pain oeeiiis; and, liiiallv, th(*re is lau- 
cinaliin; |).iin in tin linihs in afleelions of tlu* Io\v<r enlargement 
of the (»ord. The pii*ssinc scnsiliihtv <»f tlu* spmoiis proces-^es of 
the diseased vertehra* is (*s|K*eiall\ cliaractt i I'^tic. It is very pro- 
nomiceil, and is propoitional to the ainoiint of ])ressiire used. 
On lh(* contraiv, in neiirastlnnia and in hvst<»ria (diseases in 
whieli |)ri*ssinv seii'^ihililv of tin* vertebral eolnnin is observed), 
there IS i»r(Mter sensi(ive*iie*ss to a Imhl t(Uich of the skin, on the 
elevation (»f a fold, (lian to a stnuig ])ressiire. In hvstoria, pres- 
sure pain 1-- (dten greater lateral to the spinal jireiee'ss than it is 
ov’er it, and is intliumceHl bv smn:>e''(ioTi. As edhiracteristic of 
caries, the reiuliius-. with vvlucli the skin Iviug ov(»r the eiiseased 
vertebra' re.^ponds to pain, to electrical and thermal irritation is 
especially premoimeed. The other most important symptoms are. 
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’1^ acute kypIiOHis^ through collapse of the tliseased vertebrse, the 
^di^seendiug abscess (ou the posterior pharyngeal wall, along the 
psoas muscle, or into the iTigiiiiial ft)hba or ou the buck), and the 
j^ymptoms referred to the spinal cord or the s])inal roots. 

Tumors of the Spinal Cord and Vertebrae.— Kor tlu^ diagnosis 
of these conditions, local ]>.iinf illness of 11 h» xerUdiral eoliunn 
and radiating pain inii^t Im' dillerenliated. The former eorre- 
spouds to the location ot tin tiimoi, ainl is increase<l, especially 
upon bending f(»r\\aid and <n -ihikin** tlu hiMd. This syin|)toni, 
however, is not al\\a^'^ pi(*wnt It is possible that an 
inequality (\ists b(‘t\\ten iIk slumg, spontaneous pain and 
the lighter pressure* s(n‘'ihilil\ Acconling to r(‘tren, only a 
diffuse jiaintulness of the \<it(*l)ial (‘edninn can be a s,Mnptom of 
cord tumor. 

Alore freepunt and more e'h.irh pronounced aie the neuralgic 
pains which aiise Jroni jircssnn on tlu posi(*n(>r loots. As a rule, 
they an* descrilied as int(‘rnn1t( nt ov nmittint, .ind may be 
present, according to the l(»cation of the tnnioi, in dif1eri*nt |)arts 
of the bod\. If the tumoi is ])i(M!it at tin* cer\i(»al enlarg( m(*nt, 
it causes radiating pains in tin* auas i oui ^jMmdina to the thoracic 
vertebial colnmii, girdle pains aioiind the thorax, and shooting 
pains ill tin* legion ot th( stoniach oi hl.idd( r. Winn the tumor is 
located still lower, sciatic pains, tni oni oi both s^h's, are often 
the first sNm])tonH of tin not \<t appainit dwcasi* 

In addition to tiimois iii\ol\in» tin (onl itsf If, as causes of 
pain, one '-honid also heai in mind tho-e alb‘ctions of the vertebno 
which either tlums<h<s tinioaih iijion tlu* <*ord, or which ])rodnce 
such changes in tin b<»nis that 1 !h> m.ik* pussnre upon, or cause 
invohement of the cord. Tin most imjiortant of the bony dis-* 
orders of the \ertel)ra* is tnl)(*i( nlosj\. Hen tln»re is found 
localized tendernes- i»\ii tin 'Spinal seitibr.e, usually sharply lim- 
ited to one or two segnn nls. The general irnmingeal jiain develops 
later, wdiereas tlie more se\ere pn'-snn* jiaiu originating from the 
pressure on the roots accompanic»s the si tiling of the \ertebra*, i. e., 
moT^ or less sjnehronous with the kyphosis. In curies, also there 
is TO Wassermaim, in the fluid the number of cells is rarely bigb, 
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the globulin content nil. (See Caries of the Vertebral 
above. ) 

(Juniinatous riuisses act like tuniorb at times, and cannot be dif* 
ferentiated cJinically. 

Acute Spinal Meningitis. — Tf a spinal meningitis is added to 
a cerebral iiu tbe ^vniploiiis of the spinal trouble are the 
more ]uoniiuent. Int(‘u-e jhiin i-^ frecpiently ob'scrved. There is 
also a local j)cunt illness of the spinal eolunin, especLilly prO" 
nouiic(Ml in lh(‘ Iinuhar region. The f)ains are increased by pres- 
sure and shaking (e<Mii»hing, ^nee/ina), hut especially by active 
and ])assi\e motioii. In the sain(‘ luaiiner the simultaneously oc- 
curring pains radiating into the ariii^ and logs are inerea^^ed. For 
this reason the pati(‘nl holds the \eriehral coluuiii in a rigid posi- 
tion. 

Pachymeningitis Spinalis Hypertrophica.~Tii this disease we 
find jiains in the neck, in the oecijutal region the shoul- 

ders, and along the spinal column; the ])oint of localization de- 
pimding uyioii the location of the diseased areas. In addition to 
the local bvmploms radiating jiains in tlu* extrmiiities and in the 
trunk occur. In the ccr\ical \aricty tlic neuralgic pains corre- 
spond to I he course of th(* ulnar and median ner\es. 

Myelitis.— Pain, which is not the mo^t important s\mptoin in 
tliih disease, is found e^p(*ciall\ in the beginning ^tage*, or as a pro- 
drome. Ill the clironic stages ])ain is not a coii'^tant sign. Back 
pains, \arying according to the location of the disea&ed areas, 
girdle })aiiis, corresponding to the upjK'r lioiiiidary of the disturb- 
ances of M'lisihilily, or hiiieinating paius in the extremity, gener- 
ally not of gr<‘at iiit(msit\, are pr(‘sent. Pressure sensibility, as 
WH'll as ])ereua‘-ion sensiliility, is almost never found. 

Poliomyelitis of Children. — In the ])rodromal stages of the 
dibcu'^e pains are jireseiil in addition to fever, convulsions and 
vomiting. Tliese jiaiiis are apt to be Ner> diffuse, but are especially 
severe about the neck and occiput, often being more suggestive of 
a cerebrospinal meningitis than a polioiinelitis. Diffuse pains of 
the extremities and markecl hyperesthesia, resembling these signs 
in influenza, are extremely frequent^ especially in some epi- 
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di^ids* A poliomyelitis may run a course indistinguishable from 
a polyneuritis, save that in the latter bony sensibility is apt to be 
* involved. It is rarely implicated in poliomyelitis. Associated 
with poliomyelitis is pa^al^^sis, \\liieli generally occurs suddenly 
in the course of the night, in from tuo to seven days, and affects 
either one or more extremities, generally one or both limbs. The 
paralysis is flaccid, and the ^kiii and tendon reflexes are absent. 
After a short time atroj)h;v of the muscle and reaction of degen- 
eration are demonstrable. Then the affected limbs feid cold and 
are livid in color. Atrophy and secondary contractures ensue in 
many cases. 

Syphilis of the meninges and of the cord causes }>ains in dif- 
ferent parts of tlie vertebral column, wliich are increased tlirough 
movement and j)res8ure, are of great severity, witb nightly exacer- 
bations, and are combined with radiating |)aius in th(» extremities 
and the trunk (girdle jiaiii). Through comj)ression of the ante- 
rior roots there aKo occur atrophic para]\s(‘s of the extremities 
and of the abdominal muscles. The* jiarticipatioii of the spinal 
cord can be seen through an interruption (very incomplete) 
of the conduction. Sjiastic paiahsi'n ot om^ or both extremities 

is also of fre(iueiit occurrence. Ihibin^ki^ and Oppeiilieim’s signs 

# 

are then present, as well disturbances of sensibility in the rec- 
tum and bladder. The frespient change ed the disease picture is 
characteristic. Paralvsis maybe jin-ent on(‘ day and then disap- 
pear, and it inaj frrquentlv be observed that parahsis and per- 
fect motion follow one anotlier in the same ugion. 

Multiple Sclerosis. -The jiain^ are similar to those found in 
tabes, but are much le-^s fre(|UfTit. Some pain is observed along 
the spinal column. The nunaiiiing sMii])tonia are familiar, 
namely, spastic paretic svmptoins in the extremities, intention 
■“tremor, scanning speech, Il^sf*lgllnl‘-, jiassiiig disturbances of sight, 
with paleness of the papilla, Inadaclie, di/zinc'ss, and mental signs. 
In the later «-tagos, marked by intense eoiitractures, pain is often 
very intense. It ifc» due to the contractures and may also appear 
egrly in the disease as short slab'*, oeeurring at tlie time of a con- 
tracture cramp of the extremities, principally the lower. 
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Syringomyelia. — The pains which arc roost often observed 
this (liseaso aro similar in character to the lancinating, pains ofj 
tab(*8 dorsalis. They arc often vct;v severe, and radiate into 
limbs (soiii(»l lines into all four) and around the trunk. The o&eor i 
synijiloin^ (oncern the (h‘\( lopnuuit of atrophic paralyaia, princi-' 
pally, at first, in tli(‘ iijiper txtnnnitHh, beginning in the small 
niiis(l(s ol the hand. "J'Ik stns<)r> s^^ndronie consists in a retention 
of (‘picrilic toncli scnsi))ilit\, hut a loss of pain ami temperature 
honsihility. Vasoniotiir and tiophic distiirbaiices are frequent 
from iin oKemeiit of ])rotopalhic conduction fibers. 

Tabes Dorsalis. The pain'^ m taluks dorsalis are localized 
sometimes on the snrfarn of the lK)d\, srum times in the liollow vis- 
ceral <u*gaiis. 'file found a])fHMr as laneiii.il in** paiin? in the ex- 
tremities, or as uirdle iiains aionnd the Inn k. Tlie^e pains form 
one of flu* flist sdnpt<iiiis, ami nltdi appear nian\ >eais previous 
to other swiiptoiiis of the disease. Tlu \ come on ahniptly, while 
the* jiatienl is in the best ol health, and soon reach a great in- 
tensity. Tliey are situated, as a rule, less freipiently in the upper 
tlian ill the lower e\t remit les. In the former ease, they are 
iiMialh not so s(‘\ere In the legs they mav rcMeh their greatest 
intensity. The pain snfhnMl h> different patiimis, liowever, varies 
in intensit\. It is seldom felt in the skin, hut, instead, usually 
deep in tin Tnns( h s or in the bones. The attack itself may last 
for a few ‘seconds at fir^t, then, latiT in tlic dis(»ase, a few minutes, 
then, ill the final ^taaes, iiia\ jiersi'^t for hoiir-». The incidence of 
the attacks Ncenis to at hast ])aitly depend u])on outside factors, 
as weather, woii,>, wine, and women. The girdle sensations iudi- 
eate only different loeali/ations ot the lesion. Tliey appear as 
pr(‘ssure, tightness on the breast, as tliough the patient were 
bound by an iron band, or as jiressure semsation of the stomach 
or bladder. Pains in the maxilla, teeth, or ear may occur in* 
tabes, in fact, in the distribution area of any sensory nerve. The 
pains which arise in taints in the internal organs (stomach, blad* 
der, intestines) occur paroxysmalh , and aro often of extreme 
severity, when they arc termed tabetic crises. Such crises, are npt 
infrequently very early. The best known are the stomach crises^ 
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^ puit^eut in perfect health suddenly has 6:^*miating pains in the 
stomachy usually aceoinpaniod by uncontrollable vomiting, Ra- 
yjii^tions into the shouldcTb occur. Some patients bcroaui, sigh, and 
idea in bed, while otheis roinaiii perfectly qui(»t. 'J'his condition 
lasts a few hours, or djns, rar(l\ h»iigc*r. Then the picture 
changes. The ])aiiis and vomiting di^apju'ar, and the patient is 
able to cat evei*\ thing willioiit distress, tli<* same as Ihongli he were 
in porfe<*t health. These iiitcivals of freedom last for ilitrorent 
periods, sometimes nionllis or \e.irs Then (»ther crises occur. In 
the iiitestiius the eiihCs arise as eoli(k;v jaiiiis absocialcMl with 
diarrhea; kuliuy crises, willi pains similar to those of renal eolic, 
also occur; hhid<l( r crisis^ iiultr ciises, and clitori*- ciiscs, corre- 
sppnding to ji.iiiis in tlusc omaiis, i w (*iis(‘s, siidd(*n jiains arising 
in tlieoy*s, joined with ledm^^, lainniatioii and eonliaclion of the 
lids; laryngeal erisrs, biu*(/iiig ei is«‘s, etc., aKo o«*eiir. 

The associated s\iii|»toms aie so niinH*nms tliat only the 
most Jniport.int (mii lie m(*ii(jon(d, naimh : 

(1) Disturliaiu'cs ot s(‘iisihilit\, and, in addilion to tlie pain, 
paresthesias, <*s])eei4dl\ in the < \tn mil i(*s, par.dxsis of sensihility 
of the skin, <d (he miiMdcs, and o1 tia joints. 

(2) DistnrliaiK (s ol the idlcxts with ah'-(*nee of tin* ]iatellar 
reflex or of the tf'ialon acliilhs M‘th \, the* Ic mloii n lh‘\es of the 
upper cxtiemilu <ind of iTic* jnipil n lh*\es (.\r^\ll IIoIkuMsou ). 

(iJ) Ataxia of lh( (Xtidiiilns, shown l)X llu finger-iiose test, 
finger-fingcT t<st, kiKehe(*l test and hy Uomhcig’s t(*sl. 

(4) Iiladder and r<‘ctuin distni bailees, esjarially inconti- 
nence. 

(,5) Trojihic disliirlaiijccs Ifxnliiig to sjiontaia oils fracture, 
atrophies of tlie joints, arthropathies, tailing out of the teeth, and 
perforating ulcer. 

(C) Eye svinjilonis, wdnch are often temjiorarx, ptosis, oph- 
thalinopl(*gies, optic in^rxe atroplix. 

Neurasthenia. I’am in the haek of the head is a frecpient 
complaint of many iieu rust hen ies. It is loeali/ed to a circiim- 
aeribed part of the vertebral column, or spreads ont over the 
il^tjLre circumference. One finds pressure sensibility in a h^bser 
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or greater part of the spinal colnmn corresponding to the loee^ 
tion of Uicse pains. It is characteristic that strong pressure is 
often felt to hr less painjiil than light pressure. The pains are not 
as sc'von* as they are as may lx* seen by the case with 

which the i)atient\ att(*uti<)n is distraetcxl from the pain. liadiat* 

pain*' in the trunk and in the ext remit its an* aho frequently 
d(*^eiihed. In r(*^ard to the other ^vinptoms of m urahtbenia^ they 
an* ho nunirroiis that the mere ennmeratn)n wimld be too exten- 
sive. They ma^ be 1(nind in t(*\*dH)oks of neurob»^y. 

Hysteria. Ha* pain*- of In'-teria are similar to those of neu* 
rasthenia. IVessnn* si*nsibilit\ in the hack, over one or more 
spinr)UH proeess<‘s, a-^ well as flu* other [leeiili.inlie^ of neuras- 
thenia, are pres<'nt in li\ '•teri(**il liaek pain. 

Traumatic Neuroses. If the tiaiima -trikes the spinal ool- 
ninn dir(‘(*tl\ or iiidir(<*th, pain which hiud(*iN the patunt from 
niukijiii: a<*tiv<' m(U<*nu*iits mav occur in the m\ol\(*d area. 

General Summary. It is ev(*n far mttre diilieiilt to draw diag- 
nostic conclusioiw from the charact(»r of spinal ])ain- than it was 
from headache pains. Tlu^V have litth* of (‘haracterlstic pccu- 
liariti<‘s. 1’he ui^htlv e\a(*erbatmn oi liii*fic jiaiiis, as a single 
exception, is ulmohl the only one pointing din*ctlv t(» an etiological 
factor. In spinal cord alh'ctions, looal pain, local ju’essure sensi- 
bililv, aiul radiatini’ pains are snmh or in (*oml)ination diagnostic 
critiiia of value. They ma\ occur st*])aratt*l\ . but are usually 
found togcth(*r. Diagnostic conclusions c*aii rarely be* drawn from 
the s(‘\<fit\ of the jiaiiis alone. 'Fhe hiahesl degree of radiating 
pain is found in eari«*s and tumors pressing upon the spinal cord, 
as well as in meninaeal ,i|)ojile\;v^ meningitis, and meningoiiiyelitis. 
The sevc'ritv of tin* pain depends more n|>on the cKtent and the 
degn*(‘ of the proces-. than on its nature, so that the* intensity of 
the pain, in the dis<‘ases described, nun be gr(‘at(»r or less, accord- 
ing to the stage* ed’ the iliseasc. It should Ik* observed that pains in 
the* back, along the emtire spinal cord »>r a grt*ater jiart of it, in 
neurasthenia an* almost alwa;vs of a minimum intensity, though 
tlu»y are d(*scribed by the patient aji lieing very severe. ObaervB- 
tioii of the )>ati(*nts, however, shows that they are bearable paitUL 
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liii eases of Icksalused spinal affections the pains are not spread 
the entire vertebral column, but affect only circumscribed 
of one or a few vertebra;. A pain limited to a circumscribed 
area frequently is valuable for a diagnosis; not so much for the 
recognition of the trouble itself, as for the deterininatioii of its 
location. The sudden darting pains of tabes are almost pathogno- 
monic, as are also the crises pains. 



CHAPTER X 


PAIN ir^ THE TISSUES 

MUSCULAR TISSUES 

arc snhjcct to pain and s(»oni especially to bo affected 
in IIh* acnti mfc<Mioim (»r in those* cimJitions which go by 

th<‘ iMlhcr loose* h fin “cohK/’ The majority of these <li^ea^e8 are 
<hie to h<i(‘t(‘na1 inv4ision, with th(‘ piodu(*tioii of toxins^ and it is 
these toxins which s(*<‘in to ha\e a stl(‘cti\e action on the sensory 
iicrxe r(‘<*( ptors dislrihiitcjl in the muM'hs. 

For a loni:: U not d(*tiint<‘l\ known that sensory nerve 

receptors (*xisled in iniiscniar tissue. Sherrington, howe\or, dem- 
onstrated t]i< t xisienee ol such organs, ami ileiul, by hi thorough 
lechni<|U(‘, showed th«it the oiij»in id (h*ep smisihility was undoubt- 
edly niuseiiLir ami t(‘mlinoii>. \(*t, thoujrh W(* kmnv that they 
exist, the sensors ( inl ori»4iiis m the niiisele tissue ha\e not been 
definitelN is<»lated. hi some cases these end organs, or sensory 
ner\e fihnm'iiis, luvoim In per^eiisitixe. The In pe^^cnsitivene8fl 
ma\ he contimd Ut the museh s alone, the o\erl;ving tkin being 
uniinohed <u‘ both the skin and niusele may Ik* involved. Tender- 
ness of the musel(*s imn Ik* elicitid h\ grasjiing them bidwTen the 
fingers, or h\ making pressure on them. At the same time pinch- 
ing the skin may gi\e no reaction, for the r(*ason that the deep sen- 
sor\ s^stenl nun ak»ne hi atlecti»d, the skin s\ stems not being im- 
plieai(‘d. 

In a coiisiileiation of tlu* pain-producing diseases of the 
miiseles It is hertir to di\nh* them into the voluntary and invol- 
untiir;N, for what would jirodiiee a painful reaction in the volun- 
tary often has absolutely no effect in involuntary muaole; for 
218 
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inflammation in voluntary muselo ^ves rise to very 
vrhile in involuntary muscle it may not produce tbe 
^ least aiyjn of its presence. In either ease the stimuli which react 
to eause pain are the same, hut thom m the \r»limtary muscles 
act upon sonsorv termini which ai< ac (‘ii^toinc'd to lopond to 
inflammatory iriiUitnc stimuli h\ pain, while in the iinoluntary 
muscle the sensory termini lime hid no such tininin^, <ind redact 
only in response to an cntiiclv different set of sfirnuh In the 
voluntar;v inuselcs the pain s\n<liom< ma\ hi pmdiieed in a 
flaccid mnsele by the action of baetciial 1i»\ins on a seusoiy nerve 
terminal, while in the intestiiu it jsih((s'»ii\ that to the hacle'nal 
invasion a eontiaetion of the nm^eh tihiis lx added before 
pam IS produced 

A condition in which all \olinitar> moNenients have Ihk n asso- 
ciated with great jiain lias been deseiihed h\ Met^irtliv fOsIeVs 
System, VI, r>(i0) He kinis it Akinesm M/i< ra 

VOLUNTARY MIWLKS 

The diseases of volmitarv miis<)e ransinir pun ire iine>9ifis, 
acute polvm^ositis, nnositis fibrosa, rn\ositis o'-sifu um md niy- 

algia. 

Myositis. — When inflammation of a inusfle (mvouitm) oceiirs, 
the pain IS found iii de*finite areas eorirsjioTiding to fhi innseiilar 
distribution The pain niav lie ho seven, irid cmiv move uje'nt 
so provo<*at]V( of pain, that the patient is nnahlr to move, and 
lies in lied likp one parah/ed Ififfeirnt groups ftf inns<|(s may 
become involvesl sneee-ssiveh The invedved rnnsdes, as a rnle‘, 
are greatlv «5woIlen The pains are elfserihnl as driwing, tear- 
ing, or boring (Steiner) In e>ther eases, nn definite* inflamma- 
tory state <*an be dehned, but severe jiain is prodiierd on move- 
ment of a certain group of nniseles Tins h very cominon in < 
women of feeble muscular develojunent, and is “fedt at the attach- 
ments of the abeloniinal muscles to the ribs, or along the atlacli- 
meuts of the erectors of the spine These, in reality, are stretching 
paitts^ and are due to an abnormal pull upon the tendinous liitiuc- 
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tures from defic'ent imtscalar support” (Thompflou, 86). la 
these cases the skin may he very hypersensitive over the insertiozi* 
of the involved muscles (^loullin, 226 ). In other oases pain is 
pr(»sent in the skin over the entire extent of the involved muscle. 
This would se< in to lend credence to that part of llilton^s faw 
which states that ‘-km twer iiuohfd iniiseles ih tender in disorders 
of tlic-e muscles, because lujth ha\e the sam(» nerxi* supply. This 
cannot alwaxs tine, liowexer, because, as already explained, 
while the nmsele and ox(rl\in/j -kin mi;;ht originally haxT been 
su))))Ii(‘d b'N tli<» same nerve or mrx(‘s, xet, (»\xim:» to dex'elopment 
and eons( (|ii( lit change in the ulatnc^ position of both the skin and 
its iiiidf living miisele, it ficcjin^ntlv hajipens lhat the skin is dis- 
pl.ieid lo a cnii^nb iabl(» distance avvav from its onginal position 
over its iiervi i(laf(*(l miis<*l(». 

C)f the acute forms of mvositis the suppurative variety soon 
lends list If to icadv diagiiosm, iK»t fiom the pain, which at first 
resembles that of a generali/(‘d luiiralaia, or is of a rheumatic 
type, but fiom the lapid loeali/afion m the mvolxod muscle of 
the cliarae((»ris|ic temb i indniMtive swellings, bard and board-like 
ill ebaiacl(‘r. Muscular coiiirat liir< s aie tiu' rule. Sofltming and 
fiucluation soon (h'teimme tlu* true iiatuie of the pain. Suppura- 
tive invosilis ma> bt multiple or I'-olateil. 

Acute Polymyositis. TIk* loim oi mvoMtis winch has just 
been discussed is Jargdv a local atknr alleeting one mu‘-elo or a 
small groiij) of closelv ulnltMl mus<*lf*y. In jiersoiis of early or 
middle life tlieie (*\ists, however, a iorm of acute generalized in- 
flaininatiou of tbe muscles- -a jiolvuivositis — m vvhieli pain is a 
prominent .svmptoin. 

This disonler, ire(|iientlv a complication of other infectious 
disease, aNo of generalized ro\emie states, usually begins with 
acute eonstitiitioiial sMiiptonis, malaise, headache, nausea, vomit- 
ing. Oragging pains then occur, with frecpient cramps in the 
entin* musculature. At first the sore spots are fairly well local- 
ized, tembr \o pri'ssnn and to jnissno motion. Then a period of 
inflammaiorv edtuna makes its presence manifest by swelling and 
hardness of the parts. These swcllingb may at times give the 
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a somewhat grotesque appearance. The skin is tenser 
Veddened, and may show exanthemata^ erythema^ urticaria^ 
j^^vesicles. The electrical excitability diminishes, and atrophy 
takes place after the hypertrophy has disappeared. The epicritic 
seosibility is unimpaired. Careful search should always l)e made 
of the blood picture, as certain forms of polymyositis are associated 
with eosinoplalia, which not iiifrc(|iiciitly has as its underlying 
cause a localized or generalized trichinosis. Other parasites are 
described. 

Myositis Hsmorrhagica. In myositis hscmorrhagica pain is 
the first symptom. It is usually sharply circumscrihed to a spot 
in the muscle where a small nodular, jailpabh' tumor usually de- 
velops. Edema soon sets in and hemorrhagic arcMis are observed, 
which soon show the familiar yellow-green diseolorniitni. 

Myositis Fibrosa. — Myt»sitis fibrosa <d’ten shows ifsc'lf in sharp 
pains in the muscles, the lower extreiiiilies usually b(*iug first im- 
plicated. Tlu* <lisord(*r advances slowly, going from mie muscle 
to another, and the piitient, after several months or years, is un- 
able to move about hecansc of tlie paiu and rigidity. (\)ntraeturc8 
occur, but sensory disturbances are rare. Palpation is usually 
painless in this ])arti(*ular vari(‘ty, and much weight is laid by 
Lorenz upon this featiin* in diagnosis. Tluj muscles get harder, 
buj; the spoiilan(!ous pains become less pronoiinee<l. 

Myositis Ossificans. - In myi>sitis ohsitioMiis the pain often 
masks the case as one of “rhenniatism.” In soim* pain is lacking 
in the early stages. The usual signs of myositis arc present in 
most cases, with radiating })ains. F(dl(»wing an attack, the pain 
subsides, l>ut the muscle's remain liard and imliiraled. Other 
attacks c<une and go, the indiiratiems heeoining harder and harder, 
until f)ony masses are evident. The disorder is found most fre- 
quently in the muscles of the back ami neek, tha face and upper 
extremities less frequently, while th(? muscles of the lower ex- 
tremities are rarely involved. The gradual rigidities that develop 
with the deformities are very striking. 

Myalgia. — Torticollis and lumbago are the most classical of 
.iDjalgias, althou^ any muscle of th^ body may show this 
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peculiar disturbance, iMyalgias are very frequeiit, yet, 
standing, the cause is very obscure. Exposure to cold and 
inati'sHi are among the irn-^^t frequent etiological factors* 

Tlio pain is iisinllv sharp, especially \\hen the })art9 are mbved 
and the inuselis f(»ree<l io functionate, aeti\ely or passively. In 
torticollis, in \^hiell the* sternocleidoina'-toid is atfeeled, the ps- 
lierit liolds lli< la^id to one bi<le, and the pain is very 
severe an<l is tisiially unilateral. In lumbago the pain is 
in the hack. The ousel is iisiiall;v sudden, often following a 
miiseular strain; e\er\ iiKnenuuit heeonu's extremely painful, and 
the position adopted hy the patient is very characteristic. He 
walks with a stiff, short 1r(‘ad. Luiuhago may Im* confused with 
spinal artliriti'^, with sa(‘ioiliac disease, wdth malignant spinal 
growths, or ev(‘n tulHM'(‘ulosi-» of the hpim*. Other inuscles (plen- 
i*od.>iiia, hcapiilod} Ilia, dois(»d^nia) afford other special pains and 
special [Kxstiires, 

Thc‘ inus(d(*s art olicai somewhat painful to j)rcssnre, and occa- 
sioiTalh the> are indniMtetl; at tunes th(‘ indnratum is soft, again 
it Is hanl. Oountt riirilation and mubsage often reliexe the con- 
dition M‘ry rapidiv. 


INVOIATNTARY MUSt'LBS 

Colics. -Thus far only \oluntary iniKscK‘s have been consid- 
ere<l. Iinolimtarx inuschs, aUo, are th(‘ .site of ])aiu sensation, 
f'spec'iallx tliose which an* present in llu* hollow viscera. Here 
the p.nii Is associated with contractures t)r sjiasins. These con- 
tiaetioiis or .sp.i-.ms, w I k n lh(*\ occur in the intestinal, genito- 
nrinarx, or hiliarx tracts, an* called colic. The jiain in colic is 
constant, as a rule, hut max hax(* jieriods of great«*r or less in- 
teiisitv. Of all (*olics, perhajib, that of the eommon gall-duct is the 
most sexeie. 

(\>lu*ky pains sljow’ x ariatioiis. In some cases there is a sudden 
increase of pain, xvhich per.sists for a longiT or shorter jHTiod and 
suddenly ilisa])petir&. In another type the colicky pain comes on 
suddenly, then remits, and in a few hours returns and becosn^ 



This may be mpeated many times. In a dii^ vamety 
fiwt are light, but become of grsdnally increasing 
with an incomplete remission lx?tween Iho paroxysms 
dmiU a paroxysm of maximum inton^-ity tveurs, whoii there is a 
gr^idnal remission and return to the iioniial. 

Several factors enter into the causation of colicky pain. 

( 1 ) The pains ina;\ lie due t4» the oxerdi •stent ion of a portion 
of the canal lyin^ between a <listaK uoieinoMu^, contracted part of 
the canal^ and a moxahle, contractility part, the movable part pradu- 
ally approaching the statiMiiar\ part until tlie contents in the in- 
tervening canal arc ]>ut umUr areat prcsHiin* aiul conmtpicnt dila- 
tation and o\ erdistfuitiou of tin* canal tak(‘ place. I'his over- 
distention caiiv'' a stretelnng aiul pn s^ure on the mrie lermimil 
filaments m th(» wall, and |»ain re'^ults. Noimalh this tiverdisteii 
tion does not occur, for it is a rule, in all hollow iniisctilai \iscera, 
that contnu turn of one portion i-, lolhiwid h\ rtlaxalion ol the 
next adjacent poition. It is onl^\ wlun this law, callc<l bv Mcltzer 
(105b) the “law of coiitrar\ iiiiicnation,” m at iault that wdic 
occurs. 

(2) Pressure ma> lx made u])on tin terininal ii(‘rvc fila 
ments In tlie contracting iuihcIcs. 

(3) Traction and pull mad(‘ on the incsoniiiy by tlic‘ in 
equality in position of the eontiactcd .nid noncontracted seg 
ment 

(4) During contraction of tin* b(*wf I it tfuids to straighten 
out and this causes a pulling and sirclching td the m(‘scntcpy. 
In fact, It sc(‘nis that fins is the most rfsisonahlc Inpothesis. This 
is contrary to the idea fif Ihrt/ that tension is the only true 
caube of holhnv \ibc(*ral jiain. In intestinal colic, relief almost at 
once folhnvs the onward pas-juge of the feces. The pain of intes- 
tinal colic ib not f(‘lt so much in the viscera, hiil is r(*fem*d to 
the anterifir abdominal IkkI^ wall, and follows the law of seg- 
mental distribution (Head). Uert/, on the contrary, claims that 
the sfeferred pain is rarely present alone to the exclusion of a true 
miaaerol pain, but that the visceral pain is often present to the ox- 

of the referred pain. 
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FATTY TISSUES 

Adiposis Dolorosa, — In this condition, first described by Der* 
cum in l^ss, p^nn is a j)roininont feature. It is a pain, however, 
that JH more the result of pressure than spontaneous, although there 
usually are burning, bincmating sensations present in the fatty 
inasse*s, whudi form the* charaetenstie* fe*atures of the dise^ase. 

Diflnse ee»]leetn»ns of fat, -^fattered o\(*r the body, are found 
in several eonelitions. A«lij)e>sity shows itsedf uneler several forms; 
chief of these aie* the adiposis tiibeiosa e)f Ande*rs, adiposis cere- 
bralis of Kiohludi, formerh proplnseal eir epiph>scal disease 
(Marbiiig, Je'Dilfe), s\ mme*trK*al ad<*no]i]>omatosis, multiple lipo- 
matosis ami .idipo^i^ doh>rosa. These aie* proliably closely related 
conditions, and ]>athologi(Mll\ Mime relationship to the ductless 
glands, jiaiticularh the li\popli\sis, is jirediahle*. 

Adipe>sis (hdoiosa \ ai u s iiom the* othei-^ h\ leaM^n of the pain 
ami tendeiiKss ot the fatt\ masses. This pain is piohahly the re- 
sult of an asseu'iutod neuritis since ne untie h»sious ha\e l>e»e»ri found 
in a numhe r of eases. Fuithenuoie, tfiide r iierAc tiunks, trophic 
changes, and s(msoi> sMU|)te>ms go tt) louml e>ut the picture of a 
neiiritic iinol\enKnt. 

The* fatt^> anas, as lhe \ ehwelop ou a basis of a general adipos- 
it;v, aie iisiiall\ e»dimat()iis and tc mle r Pressure imluces an ex- 
quisite painfulness, and l(a\es hehinel it himmig, lancinating 
seuisations. The aieas Imm a temh uc\ to disa]q)e.ar, lea\ing in- 
durat(*d sj)ots, then re e'uire nee's take ]>laf*e, and nexlular tumors 
de\(*le)p These* iioduh's, which are \e*r\ sciisitue -e\e*n to the 
slighte*st touch otteii gning rise te) exipiisite pain, are found 
})iineipalh ener the trunk ami extremities. I'he* fa(*e», hands and 
fe<*t aie fre'e. (\ise*s aie also met with, with no nodules. Here 
there are large imliiratne areas, sonsitue t(» touch and palpation. 
There is a temleiicw for tlie'sc are'as to heeeune less sensitive, but 
iioduh^s which remain in the fat retain an exquisite tenderness, 
and are the eimters for lu'iiralsrie like radiating pains. 

Pain is pre'sent usualh at all times. It may be an initial 
symptom, coming on before there are any fatty nodules. It 
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fcft dull^ Ifizicinating, or burmiig, rarely is sharply localized to 
any nerves, but is tisualh assocuitod with tender nerve trunks. 

Asthenia, querulous irritabiht\, mental apatln, and depres* 
sion are frequent a^^Kialod tonditions, ululo i?eiu ml nountic 
signs, such as anesllu^ia, Inpt icsthe^w', \a‘^oim»toi disturb iiieos, 
hypersecretion, cyanosis, (Iciuoirrapliia, ulctis, i c*( Ininoses, all con- 
tribute to the geneinl iMikme i(» ’^liou some iin]>heati<)n of the 
protopatliic s\ stein 

In all cases of adipoms doloinsa ixamniation should Ixi made 
for hjrpojjliV’^eal sMuptom^ In in nix < as( s ot Uiis disease an 
adenoma of thi posterior l(*be of tL< li\}>o]ih\sis has been found 
(Pick), 
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GENERAL CONSIDERATIONS 

WIkmi pMi’ii ncrurs in i\ liiiil) ov<t n wliorn l)(»ne iiivolve- 

mniil is a ])nssil)ilil y, it is nnccssarv 1o <‘(msi<liT lesions of struc- 
tiir<\s overly i iii>; lli(‘ hoin*, as well as thos(» ol tin* Im)!]*' itsulf. It 
is only when |)atholoi»;ieal lesions in tin* overlyinu; sirnvtnrc's have 
lK*en eliminated that tin* hone >honhl ht‘ eonsieh‘i*eil as at fault, 
Wlien a patient complains eif pain in hoiiy strne*tiires it is neces- 
sary tirst te) e)htaiii a liistenw of the* pain, its type, inann(;r e)f onset 
and characte'r, anel then te> ]»roeeed h) a ]>hysiea] examination of 
tlie afTecteel re'^ion. Of llie ]>hy^ieal ine'lhexls of f‘xauiination 
made' use of in the* elnedtlatioii e)f iMmi* Mniptonis, ])alpafie>ti is 
prexlnctive of the^ best re'Mdts. If palj)ation e»ve'r a limh or a part 
where hone is a proiniiK'nl slrne*1nral coinp*ni(nt discloses only 
snjierlieial jtaiii, the* hone can he* di>re'i:;ar<li*el as the* ehief cause 
of the pain; yet it shonhl alwaNs Ik* home* in mind that a lesion, 
which at tirst may have ee»mme*ne*e‘el in the* hone, may pre>^ress so 
that aeljatreiil. ti>Mies are involved and seeoinlaiy le.’^iems ensue* 
These may he far worse*, ami ]>rodnce symptoms e)f mneh greater 
sewerity tlian the original dis(»rder, se) that e>ft(‘u in the medical 
survey the s(*ee>ndary lesion intrudes iisi lf to sneh a ele^^rc'c that 
the oriuinal primary eondition is overlooke*d. As a rule, however, 
if ti'iiderness and }>aiu art* lK>tli siipewticial, ami there is no hi^ 
tory of a previous deoi»e*r pain, the bone may he disre^garded and 
the suiK'rfieial tissues ceuisiderod as heini^ at fault (bone lesions 
are tender and painful on deep pressure). . * 
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TYPES OF. PAIN 

|l5,r ln owr examination as to tlic cause of the bone pain, inquiry 
be made as to its tyf)e, i.e., wliothor it is coiitiuiiuiis or inter- 
' mittent 

'' Continuous pains aiv diu* to |K‘rsist(‘iit ncliii^r causes, such as 
pew growths, inllainniatitui t»r aiHMirvsin. New huiiy growth gen- 
^ erally produces a dull, iudiiiig pain, wliieli, as a rul<‘, is fairly W(‘ll 
localized to the area aire<‘led. lullauiiiiation of hoiu? produces 
a continuous pain, wliieli is inlerru|)led at tina's by paroxysms 
of greater iut<*nsily. Pressiin* on a hone hy a growing tumor or 
an aneurysm ( wiili gra<liial erosion of tlu* hone) eansc^s a dull, 
aching pain of gr4*at M'veril v. In this (*on<liii«vn tluTe is a sharply 
defined area, (‘xtpii>il(‘l y temhu* to the Imndi, eorrespomling to 
the site of the Ixau* invoh cumuil. OiIut signs of tumor or 
aneurysm are also present. 

Intermittent pain in h«»ny lesions is <li\ided into two (dasses; 
in the first, tin* pain o(*eiirs spontaneously, wilhoiit any exet*ss of 
local irritation, and generally indi4*al4*s a niorf* s(‘V(M'e pnn'ess tlian 
in the cases where pain is fell (»nly <»n pres.siir(‘. Wlien pain is 
only felt on jiressure ( if I lie hone is only slightly involved) it 
disapjiears from the j>ari a^ soon as (lie pressure \a reiimved ; but 
m nion* sev<*ro (rases it may |>eivist for some time aftirr the re- 
moval of the pr(*ssun*. 

In some cases there are reioirriiig cMI tacks of very violent 
pain, with great t(‘n<lerjiess at flie j»oint w Ikm'c^ the pain is felt. 
When this jaiiu and leiiderne-s an* aecompanie<l by local swell- 
ing, f(?vcr, and a ra|d(l j>uUe, osKMunyidilis should be considered. 
Pains of this lypi*, s|)ontane«uj-ly oeeiirring at intervals without 
Itny apparent existing causes, are (*all(Ml sjxmtanoous intermittent 
pains, '^rhe other forms which can he produced by jin'ssure are 
called j)ressiire inlcrmillenl |>ains. 1'he.s(i f»c<mr generally in 
> association witli an inflammation and are eith«*r mild or severe, 
depending upon the amount of ]>ressurc which is nfreessary to be 
ejcerted on the part to produce pain. Among the prcKSSure inter- 
, pains are those due to osteomalacia and osteomyelitis. 
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Diurnal variation of the pains is of great value in the Wr 
nosis* of bone lesions. Pains due to certain diseases seem to appear \ 
at regular and definite j)oriods of the day. Syphilitic and tubercu-.. '; 
lous bone pains are generally worse at night. A point of impor- ' 
tanee i> that ]ii(,tie pains are always rtdieved by inorciiry and the 
iodides, and tubcreuloiis lesions give tuberculin reaetions and the 
seroIogi(*al test ( Wasscrnianii's) is j»n*sent in lues. Nocturnal 
ostalgia is very eoiijinoii iu ty))hoid fever, (‘sj)ecially in patients in 
wlioin tli(! bone marrow is involv(*d, so that when a limb pain is 
present in thost* eonvabiscing from typhoid fever the bone should 
always be <‘xaniineJ.* 

CHARACTER OF BONE PAIN 

Aci!or<liiig lo its severity bone pain may be classified as sharp, 
piercing, dull, or neliing. When tli(‘ pain is .sVn/r/>, it is generally 
of sudden <uiset, and comes without warniug. If it is very severe, 
and is sliarply Ioealizo<l, osteoniy^ditis is most likely lo be present. 
IMereing |)aiu is not eominon in bone disease, and, when present, 
iitmralgia should be sought. 

Pull and arhuKf pain is eharaeteristic of syphilitic lesions. 
When prestMit an (‘xaini nation for jiast. or ])res(‘nt syphilis should 
be niad(*. It is also |)n*sent in periostitis, in which at the point 
of periost(‘aJ lliiekming a liull pain, with at times more or less 
acute exaem-bat ion, is felt. When the ])eriostrum is diseased, a 
well'marke<l, localized tliiekening will be found on X-ray exami- 
nation. 

LOCALIZED BONE PAIN 

Witli reference to exttait, bone pains may l)c classified either as 
loealiz(‘d or ditruse. Localized bone jiains are due to jieriosteal 
b'siou^, traumatism, new growths, and intlainmation. 

» It seems that the medulla of bone, perhu}»s the endosteum, is much more 
sensitive than the ju^noatcum, for recently in our (Dr. Schultze and myself) 
work on bones Ave have found that the cutting of the periosteum or the tre- 
phining of the eortex Avas not espceinlly noticed by the morphinized dog, but 
us soon as the drill penetrated the medullary cavity he became restless and 
whined very much. Later in the experiment, when it became necessary to in- 
troduce a sound or curette into the narrow cavity, he again showed signs of 
apparent pain. 
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. . periosteal Lesions. — The periosteal lesions car.sing pain are, 

V as a rule, inflaniinator3\ If the inflammatory cliang(‘s occur at the 
point of the insertions of muscles or tendons, any activity of the 
muscles or movement of the tendons will cause pain, and in some 
cases this may be eonfused with pain pro<lueed in the bone itself. 
In periosteal inflamination tenderness is sharply limited, which, as 
a rule, is not the case in lesions of the bone itself. I'he tender- 
ness is nicely defined by running the finger down to and over the 
inflamed area. In lesions of superficial bones like the tibia 
marked pain is evinced as soon as tlu^ firigcT crosses the border of 
the inflamed area. 

Should swelling of the perlostemn ocHir Avitboiit pain, it may 
be due to a new growth which causes ]>ain only wlien the sub- 
periosteal distention becomes so gn'at that pnvssnre is made upon 
the sensory nerve lilarnonts terminal ing in the pi^riosteum. 

In children the so-called growing-out pains are often the result 
of slight septic processes in the periosteum. They often appear 
after acute infection, tonsillitis, etc. 

Traumatism.- Here the pain is of sudden orisi't and immedi- 
ately follows the injury. If the part is too tender tt> jailpale, an 
anesthetic may be used, so that a ]>ropc!r diagnosis of the condi- 
tion can be made. If possible a skiagrajdi of llu* part should be 
taken. This will save considerable manijiulation of the injured 
region, and will lessen the necessary pain to the patimit. - " 
X-ray is n<»t available the presence or alisence of fracture should 
be determined from crepitus and false motion. If a fracture is 
found its probable direction and extent should also be dc*termine(l. 
Following an injury, if localized tenderness i.s present and the 
bone has not been broken, bruises and contusions must be consid- 
ered. These may also occur in the periosteum, in which case the 
tenderness is present as a rule only on deep pnissiire. it is neces- 
sary to consider fractures, bruises and contusions .scjparately. In 
some severe injuries all these may be included in one lesion, which 
is called a crush. 

Fracture. — In fractures pain may entirely or almost en- 
■ tirdy. absent, particularly when the fracture is an impacted one. 
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This occurs only in the absence of laceration of the ad jaceftt 
Pain may also he absent when the fractured ends of the hone luae^' 
eeparakMl liy a coiisidorablo iiitorval. In fractures pain is 
by two riK'thods: First, hy passive motions, to produce which I 
liird) is frrasped sf) that ene hand is ahov(‘ the line of fracture aud\' 
the oth(‘r l»el(»vv it, and to and fro inovenient is made so that there .• 
.is motion lietvvef'n llu* frai»;ments; \vlii*ii a frarMiire is present, pain, 
is felt, sharply Idealized at the ])oint of fraetiire. S(M*ond, if pres^ 
sure he now made over the ])oint of greatest pain, a well-marked 
ar(‘a of temderness, eo^r(^spond^llg ralluT closely to the line of 
fracture, is found. In sonu' fractures the lira* of the fracture may 
I)f‘ outlined by the sharply defined area <d’ terulern(*ss immediately 
alM»ve it. 'riiis line of leiid(‘riu*ss is very useful in diagnosing a 
gr(’(*nst i<*k fracture in whieh crepitation and false m<wement are 
absent. In <‘(‘rtain cas(‘s of imj)act(‘d fraeliires, for instance, those 
of the femur, gn^at can^ shoidd be exereised in tin* manijmlations, 
so as not to brc'ak ii]) the impaction; otlu'rwisf, es]iecially in old 
people, a condilion in which nnion does mit 0(*eur will result. A 
point of considerable importanee to remember in the diagnosis of 
fracture is that tenderness jier.sists for a eonsi(b*rably longer period 
in a fracturt^ than in a sitnjilo (Muitusion. If the pelvis should be 
injured and a fra<*tiire sns]ieeted the er(‘sts (d* the ilium should be 
forcibly ])ressed towanl the iniddh* line. WIkmi a fracture is pres- 
ent there is a widl-marked and sharply defined j>aiii at the point 
of fra(*ture. 

Contusions.-- Hriiises and eontiisions generally ar(» the result 
of direct violeiu‘(\ and are localized in extent. The periosteum is 
markedly elevated and under it a blood clot, felt as a soft, fluctu-. 
aliiig mas*^, may he ]UTsent. If in a l(‘sion of this kind in which 
the swelling is Inuieatli the periosteum the pain increases, instead 
of decreases, it is likely that infection has occurred, particularly 
if the s\v(»lling eontiniu^s to increase in size and becomes softer* 

New Growths. - As a niU\ new growths of hone are not pain* 
fill ( ?) until tile periosteum is involved, or until pressure is made ' 
upon adjac(*ut tissues, when they give rise both to local and re- • . 
ferred pain. Resembling new growths, tuberculous disease of iSiei/y 
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^1boM tiuiy be present for some time \^ithont prodiioinp pain, but, 
ae a ruJe, it soon gnes tUo to a dull adiiiig, which, jf the adja- 
cent joint is involved, iiitenuptcd b\ diarp paruxvMus. 

fieptic Involvement. Stptu in\<»l\<nunt of the osseous «?\s- 
tem 18 fiequeiitlv iiKouiittud dining |)iu uiiioiiia and inalan.i It 
else is eomuioii (hiiiiia; llu cniiist^ md i iviiv ah soonee of ivphoid 
fever, the honts nmsl ti((|ninil\ alhdid Ik ing the iihs, 1d)iu, 
lemur and davnli Ihisscptn iinoKniHiit, and, lufact, all iii- 
Hannuatoiv dini^('^, (in oicni onlv m tla lK)n(» inariovv and 
the eaneel Ions lissm 1h( him tin htidiuss nid (hnsil> oi llit cor 
tex inhihit mil nnniatoi v h admits 1 o tlusc^ inihiininatorv 
proee'^ses tin nmn ush < ni\( hlis lias lx i n i*i\(ii Tlu ])nn of 
acute ostconiM lit i*^ is <d lla ili^l mUiisilv A<(oidmg to 
Nicliols, Is llu nio^t int(n'^( <d anv ])iin willi vvliuli we aie 
familiar ()^t< onm Iiiis oi tlu lon.» hone-, (dun (oinrninces 
with ash up, snddm pun in tlu \uinilv of tlu (]n|>li\s( il line 
A sign (d iii( it ^i^nilu aiu i iii tlu di i*^iu>sis (d osl( oinvc lilis is that 
continiud, ^(Dth incNsuu on tin shall (d tlu boiu, at a ilisl uk( 
from th( IK i ol i,Kat(sj |)im, will at lii^l prudiui no pain, and 
then, VC IV suddcniv, tlun will (xini i siiddin slant ixacirhation 
of great s( \( ntv \( ntc ost( miivdit is m lu i ill\ I'lvc-^afiiti svinp 
toms, blit It must not lx 1 oi 4 iio 1 l(n tint, cillui lollowmg sik h m 
acute attack oi aiisini; (l( noio a diionn osU oinvc hlis inav lx 
present and gi\( iisi onlv to a tinll aduinr, m smiic (asis, gnawing 
pain in tlu .lih < t( <1 an i 

Chang( s in tlu stnuliiK ot a Ixnu not onlv ma\ lx tlie result 
of goim iniidion, but niav also lx pioiliucd liv diseases of the 
hcmopoilu system sue 1 j as liiikenua and j>se ndoh iilu iriia In 
such condition'^ ]>am is fieqiienllv pn se nl in the lowei part of the 
sternum. It is jikhIik ( <I bv jnes'^UM against tlu bone. Suehpre^s- 
sure may oeciir while leaning against the e<lge ot a table, in writ 
ing, on resting on the window sill, oi on bending over the washtub. 
Pain of this tvpe is oite n tlu fust uianitc station <d leukemia or of 
a pseudoleuUniia. 

Schmidt has made the interesting observation that in leuikcmia 
and pfiieudoleukemia the feternal pains arc controllexl bj arbcjiic, 
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and that during? the pcTiod of greatest activity of arsenic the paina^ 
are less troiiblesoino. He has also found that the bone pains in- 
crease ajid <l(creas(‘ with the inereaso and decrea&e in the number 
of the 1( ukoe\tes, 

GENERALIZED BONE PAIN 

The disease^ ^nurali/ed hone iii\ ol\ eiu(‘nt and giving 

rise to pain are: ( )st< oiiialaeia, tliseases of the heiuupoitic system, 
and new or ahiiornial growlh*^. 

Osteomalacia (unus mo'^t frequently in association with preg- 
nancy Tli(* p.iiii i-^ Usually iound in tlH‘ liiinhar region and in 
the lower ( \lrt*nnti( s. It is ])roduce(l by any action which causes 
motion ill tlie afl(ct(Hl bones. Such aclicais as walking, stooping, 
rising from a sitting to a standing ]>ostuie, laughing, sneezing and 
eougliing pr<Mlii(*e gieat distress. Sehninlt W(‘ll d(‘serib( s it thus: 
“On g(tling out of lud, th<‘ ])atnnt snhjeet to osteomalacia care- 
full\ lilts out ( ach hg Ml turn, lioldiiig it by the thigh.’’ Deep 
rc’sjiiratioii olhn giMs lisc to pain in th(» ribs. Descent of the 
sl.iiis is soiiutinu's nauc nncoinforl.ihlc than the ascent, h(‘cause 
ot the jarring <d‘ the hoih tliat it oeeasious. While mo\ing about 
is (\(e(*dingl\ aisiuous^ remaining in the same ])ositioii for any 
lengtli of time, < illu r sitting or 1 \ nig, results in an increase of the 
jaiin. The ]).iliints are thus oldigiMl to ehange their positions 
coiislaiitlN , and tluu’r shep is ver;> broken. Alxluetion as w’cll as 
rapid dorsal 11(*\ion of the liip causes ])aro\Nsms of pain located at 
till* ankle joinl. In the Litter ease the pain often runs the entire 
length of tlie lowi r e\tremil\, radiates to tin* pchis, and is some- 
times aceompani(*d 1»\ ilursal clonus. Lateral coiiijircssion of the 
thorax, or of the ]>el\is at the le\el of the troehanters or iliac crest, 
prumprh catisis jiain. 'Lhe wearing id’ a corset and tight lacing 
'Sometimes a})pear to relie\e the suhjecti\e symptoms, evidently 
through the support gi\eu to the ‘^pinal column. Osteomalacia 
should be earefu]l\ diaguoscil from spoinh litis of the dorso-lumbar 
region, in which, during the early stages, the character of the 
pain may he snuowliat similar. 
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tHseases of the hemopoitic ssrstem, as leukemia and pbcudoleu- 
kemia^ also cause aching p.uns in the long bones. fSeo alKivo.) 

New growths of lioiu an ^.iiunna, (aidiioiua, nijeloma, 
Ijmphadenoma ossnim, aiul diloioina 

Sarcoma and Carcinoma ^liouhl ])ains Ik as^xiaUd \Mlh a 
tumor ina«»s and at tin snn( link uilh ( i<lk\ia, scaidi slionld be 
made for nnhijinnt boiu di^i , nul one ot llu best nulhods ot 
diagnosis is tlic \ ia\ In '>iN]U(l<d (.i^(s tin ad|ac(nt l\in))h 
glaiulh slnudd also Ik < \ iniin< d j* i sA\<lljnir and tin skin should 
bo in^|K(l(d loi Ilk i(d liiH-^ ( lu-^id b\ alb (lid l\in]»li i idicles 
(running lioni tin silc ot ilu di-^i im 1o tlx in iiist iMiipli gland) 
Myeloma, lymphadenoma ossium, and chloroma ( ins( dilfusi^ 
pain and an a^MKiatid willi Ilk ''MiiploiU'^ ol inliuial lesions 
Malign ml iiklistatk ^iowIIin iN i ik Ii(<|ii(nt1\ lotmd in bom, 
and lausi |) nii wlm li at Ium ini\ lx l(liiii|i(d md lK«di/(d,but 
ilnalK, wilh ilk imolMijiiil oi IIm (uIik Imhk ihi (>am also 
bcioriks dilluM 

Abnonnal gioullis ul boik lausingjMin iii ostut is di loinians, 
and li ontiasjs ossi i 

Osteitis Deformans In < im (d (nnlinm d pun in llu 

legs with (M ( isioinlU t( ikh 1 [) unis o\i i Ihi ban <s|<ilis di 
foinini'', <jj I* i^i I s <lis( iM IN i\ 1 m joimd lts|u<Mik( i^liiillnr 
induahd l)\ ilk (oii^lintlx iiku si/( ul the Ik id 

Leontiasis ossea n aNo i i iiIki iKipnnl < nisi ol bom pain 
Spurs aiow 11^0111 iioni boni an also i ( iii c of jiMii Winn 
thoj glow onl ot till Os call is, ibi x an oll<n tin lause of tbo 
bo-calli (1 painful liiil. 

DIFFERENTIAL DIAGNOSIS OF BONE PAIN 

Bono pain dionld U diib ii ntiali d lioin tli it dm to bnisitis, in 
wliiih a paint ul sxxillmg is loiatid oxir tin sjk of a buisa. Pam 
is present onl \ inamti biii‘*jti^ In tin iliionn form it is absent 
uiilebs an aiuti pious's is cngiiftid upon tlu cliionie one. Of 
somewhat friijiunl ociUJiinu aie tin niuiotu ostalgias, the fo- 
called fumtioiial pains. Jn some ca-^i^ tie diagnosis from the or- 
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gauic form of pain is \(‘ry difRonlt, but on examining u^dar 
anesthesia in those siifh rin^ irom neurotic ostalgia no loss of func- 
tion IS appan iit and no ahnotinal ilians^i in llie tihsucs can be felt ' 
An Xia> oxaiiiination also sbt»\vs no jurholoaical (hanpe; at the 
sann (mik tluH is ik* defuialdc diaiifrc in llif rtlationsbip of the 
bone to lilt sunoniidin^ p.itts 

llvsliiia in IN l)f (lifb i( nliate <1 ])^ awKiited areMs of anes- 
the sia and liN p( n -.llu sii, i'>\\(ll li\ tin t\< s\iii])toms 'Xer\e 
lemons, sndi is m m d^i i and lunnli-*, m disl iiijL»nislu d by their 
dial i( If iisth s\ni[donis Ifftiiifd ntixf ]mii is soiru I line s pres- 
ent in I boiu , htil this is not so di|j[i< ult to dni>nos( 1 oe xl 
tonis ot (list im IK il)s(il, wliih dis( (1 u( is aie jnestnt at 
a (listaii(( Piiiisniav iIm) 1m k ft i k < 1 I loin i boiK to i distance; 
su( h pains Midied ik (dhii ioinid in di-^f s(s of the \tit(biaj, 
lioN\t\(i, HI wliidi ( is( pKssiiK o\ 1 tli( spinal ((dumn is xery 
pa mi 111 

JOINT PAINS— ARTHRALGIA 

Classification floinl puns ik oi two elisscs (ni^iiiies in 
wliidi till puns IK diu to st 1 IK t iital ( Innaf s iind nonoii>niic^ 
111 wliuli no appiKiit s|ni(tiiiil (Inn^t e in 1m 1 oiind In tlie^ 
foiiiKi llu |>iin ipp( MS wlun lli .ifhtlid oii»in Im ams to fnne- 
tioiiiti I iid( 1 tli( I itt( I ( I is^ IK iiK hided the lixsteiieal and 
iinie tional p iiiis 

Oii»inie |oiiil [Hills 111 n ht due to in]iii\ oi to disease^ of any 
one* oi MioK ed (Ik iolltjwina stun tines naineh, the benit, tar- 
tila^e', sNiioM 1, eip^'iiles, niiistlf'., tendons, siiht iitaiK oils tissues, 
and the shni 1 lie ‘jHiii in the Ixnit inaN be due to in\e)hement 
ot the epipliNsm in w Indie is< it is elicited l>\ due e t ])k ssurc ovc'r 
tilt (})]]>h\sis On the e the i hand it the aitniilai eaitilaae is dis* 
(Ms(‘d the pnn is best diutcel b\ snddenh ledtini^ the articular 
caitilaaes om aL.inisi the othe i It pun is pie sent fioiu the* on- 
S(*t ot the swdlnii^ ni a ineHleiateh eiilaii*cel pnnt, and then if a 
sndelen eiilnaenunt of the joint evtins, with a eoneonntaut in- 
ciease of the p.un, the ((niditiem is most likeh a eliionic arthritis, 
with an aente* leiiiteetioii and eoiise^epient Miienitis. It such is the 
ease, it IS aceeinipaiiKd by the bymptoins found in acute synovitis* 
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as a rise of teraprraturp, chill, and marked redness of th© 
If pain and anelling ai-r found first, in an area adjacent to 



Fig. 59— Pain in Skin ()\ni Bmk and Shoiidnr Di l lo Dislane of 

Sllf)! I DI 11 JojM 

In this (iiawiiiK of Ihr hrac hul plexus i*- shown how in injiiiKs to th( shoulder 
joint t ho pain riuv he caiiud htuk 1hioin;h tJic siijiiasfapulur and circum- 
flex iior\o«< 1o the anterior Inane h of the fiflii eenual, where' it is trans- 
feireel to the postenoi Inane h of the fifth eeixieal anel thence is further 
propagated haekward until it is distributed to the skm oxer the* back 
(trapezius muselc) 

the joint, and then spread to the ]e»inl and eause it to beeorne xery 
tnuoh swollen, wnsitue, anel tc'iidcr, it indieates that an inflanirna- 
Bajry process has extended from the adjacent tiasiu^s to tho joint, 
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causing an acnfc arthritis. Inflammatory processes of this natui^;!' 
are charaf*toris<ic of ext(*usion from an osteomyelitic area in the /’ 
bone into tlie joint, am] also of an inflanimation of the adjacent 
soft parts, such as oc*(*iirs in (Tvsipelas, aliseess, lymphangitis^ 
arjfl bursitis with consequent exl(*nsioii into the joint*. 
Osteomyelitis is tender only on d(‘(‘]) jiressiire^ wliile cutaneous 
ami suheiitaneous inllanimation is exquisitely tender on super- 
tieial ]»ressur(!. Iiillaniniatory changes also give other (djaracter- 


istie syinpNuns. 


Kadiation of Joint Pains. — Joint [)ains, as a rule, do not 
radiate. I'Ik re are few execq^tions, lio\v(*v(‘r, as exemplified in the 
pain of tli(* knee ami the inner side of Ihe leg, whieh occurs in 
tlie hip-joini diseiise, and the pain in lh(‘ ankle and calf of the 
l('g |)resent in llat f<H)t. Pain diu^ to disease ‘*f the shoulder joint 
is soTji(‘l inu‘s fell in lli(‘ skin over the' back anrl shoulder (see 
Fig. Tib). Then' may also be a radiation of pain to joints. This 
is found in primary (»r associated n(*rvons lesions, as tabes or 
syringomyelia. 

Intensity of the Pain. Tin* intensity of the pain gives some 
indication of iJie rale of development of tin* lesion, for it has been 
loiind that l}i<» sevcu’ity o1 Ihe pain depends to a great extent on 
the siiddenmvss ot flu* ons(*t of the diseast*; tlie more aento the 
onset, the more si*vere is the ])ain. The reason that jiain is not 
very sev(*r(» in dis(‘ase of gradual develojuneiit is that, in this type 
of disease, the Iwuly becomes accustom(*d to the j)athological 
ehanges, and is not so radi('a11y aflVet(‘d as it would b(‘ if they were 
ot sudden origin, riierelon* they ilo not cause such sudden re- 
adjust meui of tissues and eonseqiieiitly do not ean^^e much pain. 
When joint pains are of (‘\tn*inely sudden onset, tlu\v are usually 
the result of an acute synovitis. 

Symptoms. ---In involvement of a joint the pain, as a rule, fs 
aceoiripauieJ by certain more or less s})ecifie symptoms, such a$ 
muscular s])asm, and swelling or loss of function of the part 
affected, lu deej) joints, as the hip, muscular spasm is the best 
indication of joint trouble: whereas, in superficial joints, as the 
knee, swelling is the surest indication. 
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r Tte CESSATION OF FUNCTION in a liyperscnsitive j()int may be 
'r.exjJflaiued on the following hypotheses: 

r,/' ^1) That a balance exists between the external ninsclos and 
T">the internal resistance of a jeinl. When I lie muscular action be- 
comes excessive, and too nnudi ]n*essnn' Is ex('rl(*(l ntuui the in- 
ternal structures of the joint, ])ain is ])ro(lneed. This iiihihits 
further aelion of these same jim.s(*l(‘s, ainl caiis(‘s jiiaetivity. 

(2) Where excessive pressure* is ]>n‘S(‘nt, llierc; also seems to 
be, according to lliltnii, a le-^sentMl amount of synovial iliiid, which 
produces more diilieiili mov<nu‘nt, a tcunhuiey tt» pain production, 
and a conse<(ueiit. inliihition of motion. 

(3) iluseles surrounding or assoeiat(‘d with an atrecled or 
painful joint are liypcrsensiiive, and are (‘a.sily thrown into eon- 
traction, in which stal(‘ they an* better able* to n^pel any attack 
Upon tlie integrity of the joint. This h\ juu'sensibility also causes 
them to eon tract to a lighter stimulus than usual. In sonn* east*s 
tiie slightest loneh eans(*.s the mo>f proni>mK*(‘d r(‘.ietiou. 

(4) A position of Hexion is g(*ii(‘rally tak(‘n hy an alTectcd 
joint, because oven though both the Ilexor and the extensor muscles 
are equally ?nvolv(*d, the Ilexors being the stronger, oveuvome the 
weaker <*xtensors, and <lraw the liinh into the position of Ilexion. 
It is possible that the assoidated tenderiatss and loss of muscular 
power present in a limb in which the joint is diseased and painful 
may be exidained by th<^ as-.eciation of tin* nerv<* su])ply of the 
joint with its surrounding miiMdes ami overlying skin. From 
these j)r(*mises Hilton has dr*duc(*d tin* following law: The 
same trunk or nerves whose hranclies sup|)ly tin* grou])s of 
muscles moving a joint, funiihh aNo u <lislribntion of n(*rves to 
the skill over the insertion of the same miiseles, and the interior 
of the joint receives its nerves from tin* same source. This law 
does not ahvays aj)ply, for it has l)e{*n j arlially controverted by 
Sheri’iiigton. 

After the patient has described his pain and its characteristics 
it is nece.ssary to verify liis statements. This Is doin*, by palpation 
and manipulation. Of the symjitoms resulting from manipulation 
tHie 'most important one is tendekness. In all inflamed joints this 
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is always* present It is also well to note whether the tendeitl6$i;;!!4 
is siipcrfieial or deep. If superfieial, the lesion may be in the 8kiil> 
inns(*l(*s (ni\al][iia), or iier\c fneurulgia), but if it is deep and ia 
noticed only on d(‘ep ))alf>ntion, it inrlicates that the lesion is' * 
prol)id>l\ 4 issoeial(*(l willi tlic hones fonnin» the joint, or with the 
s\no\ial nnndn-iine of tli(‘ joinl iNilf. Tin u if tlic tenderness is 
not too i^Tc.it, m.mipiihil ion of tli(‘ joint is ])erff)nne<l (passive 
niolion Im iiii* ni.ide). Some idi a of tlic int(‘nsir\ of the pain may 
he derived tioin tlu* iesi-lani( lo motion. '!'( iid( riu'S'^ in a joint 
iriav also he (‘IjciImI \)\ knockini^ the op|)osin^ j<>iot surfaces to- 
^ellur vvillj a siidd< n '-lioik. ll iIhn are dnimhd or inflamed, 
]niin is jirodiiccd. iJolh of tlu m* si»*ns (mii Ik* (li<*ited ill the 
I)res(‘nce of fluid it tlu* (piantiU is not I(m) laii»(\ or if*the internal 
tension is not t<K) If still in d<»nhi a-^ to tin origin of the 

pain, it is lUKMssaiy (4ittn’ all tin *-(' diai^iuHiic nuMiis have been 
exhausted) to iisi* .i s(» calh d llu Mpe iitic t( '^i. n iir> and iodin, 
as 4i rule, will C4ni‘'c ’>\(»lMlitic joint pains to ccas(% aiul '"alicjlates 
am(*li(»).ile iliosi* dm* to rlu iinj4if ihii. 

()] the s^mplom«^ .i-s<)( latcd with p4ilii in joint di'^(a-»o swell-' 
iN(i of lli(' joint 4ind iMDMss ai(* the most im])oilant. Iledness 
iisiialh is a-ssociah'd onl\ with aciit(‘ proce-^M whieh may he of 
two kimU: ( n innunnitt in which, in 4idditi()ii to s^^^•]l^^t^ of the 
joint IIkic Is pK'^mil .i lii'^lorv of .in injiirv ; iJ) luji ( tious, w^hen 
infection is addul to Iraumali'^m, the ]Min and swcdliii^ increase 
and fcv(‘r makes its a|)]»caraiic(\ If, follow iiii^ traumatism, there 
occur ill .1 joint ji.iiii 4iinl ''Wellinj;, it indicate', that an acute 
sMioviiis h*is d(*v(dopid. If lever is also pres(*nt, infection should 
h(» lhoiii»hi of, and septic ori’ 4 inisms should lx* sonj;ht. In cases of 
snhacnti iiiclhntis, the i»onococcns is a fuMinont (miiso (d* joint in- 
volvi'iiunt. Ilowivcr, »onorrhcal arthritis should always be eon- 
siilered in caM* of an apparent idios\ ncratie iiitlaminatioii in the 
joint, when it is homo in mind that septie involvement of a joint, 
without (xhTiial commniiK atinc injury, is very rare, and that 
when, in the jire'.eiice of ^onorrlu’a, joint involvement oeeura, the 
gonocoiHMis is probably the causal agent. In gonorrheal arthritia 
the pain is slight at first, and is aecompaiiied by swelling and 
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the joint, with a slight temporatum A history of such 
1 ^nt difficulty may also show that the joint symptoms followed the 
' of a soutkL 

1 Eisendratli gives the ordcM* of frequency of involvement of the 
joints in eight huiulred and tifl^-jiv(* cases of gonorrheal joints, as 
follows: In the knee, in loS casc'^: in llie ankle, in 1:25 cases; 
in the wrist, in 7(J cases; in the elbow, in 511 eases; in the shoulder, 
in 44 cases; in the hip, in 42 cases; in the tcinporo-maxilhiry, in 
16 cases; in tlM‘ small joints of ilu* foot, in It) cases; in the lieel 
and toes, in 21 cases; in the small joint‘^ of the hands, in 50 cases, 
and in other articMilations, in 2 4 ca^*"^. 

Diagnosis of Inflammatory Joint Pains. Skctk’. — A ll iii- 
flaminations of a joint an* not s(‘piie. I’Im* ])resi*nce or ahstuiee of 
infection may he denoted h\ tJic* tem|)cniinre of the jaitient. 
Fever, as a nth*, is an indication of Ini'ec'linn. WIk'H* infection is 
present, eitlu*r rlienmatic* or sejilie, llu* original ^iU' of entrance 
should he soiiglit. In rh<*i]inal i-'in it fre(pi(*nflv the tonsils; in 
gonorrhea, tlu' urethra; in s<*p‘-is, the (‘ndom(‘trimn. Ij‘ss fre- 
quently till* infection may oriiiinat<* from t\phoid fever, nwMiin- 
gitis, and pn(*ninonia. 

If the inllainmatioii of lli<* joint i'' non si*eru’ and lever is 
absent, the metabolic ami eliminating organs of the body should 
he examined. Fain and nMlncN*. «if a joint are \ery ei)mnu)n in 
load j)oisoning, joint disonk'rs aeer»mpan\ inu p'^oriasis and in the 
so-called nrie acid diathe^'is, tin* .sodium urat** deposits in the joint 
causing yiain. In (diildren scur\\ is a Irecpieiit eause of joint 
distnrhanc<‘. In a .sti.spe(*t(»d eas(* of riekets the giiin.s should ho 
examined for spongme-ss, and the ho»]\ for ihe hemorrhagic skin 
eruptions which arc so clntraeteri^lic r)f this dis(*as(‘. 

Ill W/ca/z/oZ/c til fifun tn(ili<fn the pain i"-' mo^t seven*, and is 
accompanied by an (‘xces'^ive degree of joint swelling. If cardiac 
mvolveinciit is also present, and a rajzid amelioration takes place 
under the nsc of salicylates, the *liugno^is is rciirlered certain. 
Should reJn(*ss Ik* absent and tenqieraturc* little markc*d, tuber- 
^culosis may he jiresent. Tuberculo.sis of a joint (('specially of the 
’ ia frequently present without redness, and in many cases 
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without pain. A liiboroulin reaction or tuberculous foci 
where in tlie body would aid in clearing the diagnosib. * 

Aciile MiioMlis IS ch.iracN ri/ed b\ chills, swelling, tenderness, 
loss of mot loll iiiul n^lnes'^ (»f tli(‘ o\erlMm» skin. Stiffness is a 
frof|ueii1 He<|U(*l.i of sMioMtis. Wla n it oeeurs, jiain (»ii motion is 
e-\<*essi\(. Sliilm-s with pain ma\ also he the result of immobi- 
lization for l(»im [xu’iod*:). 



Kio. 00. — Omi H\roii \ni) Ak LssoRy Obti ha'ior. 

This bhowb the relation of ditleient thigh muscles to the hip joint. 


Hip Joint.’ In dis(*as<^ of the hip joint, w’t‘ ha\e occasion 
to ol)s(*r\e iiiaii^> dillcreiit forms of pain, the \aricties of which 
doubtless d(*p( ml ujion the peculiar rcl.it loiishij) of the nerves to 
the joint. 'Fhe nvr\o<^ of tlu‘ hip joint are mostly derived from 
' By Dr. Wornilort, Assistant to Professor Lorenz, in Vienna. 
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tjie luiabair plexus. They are: (1) a luodian akin branch from 
the femoral nerve, and (2) the obturator nerve, which through 
its posterior branch auj)i)lie^ the anterior and Tn<*dian parts of the 
capsule, and through other hranclu*^ supplies the intraarlicular 
ligament and the acetabulniih Many otlier ner\e.^ reach the hip 
joint, either by ^^ay of the ner\us ischiaticiis or (he quadratus 
femoris from the ‘^a(*ral ])Ic‘\iis. 

I?AnI\ll^(, P\I^s. The J>aill‘^ oliMT\ed in the hip joint are, 
for the most ))arl, cilh(*r radiahiii; ax IckmI. Ifadialing ])ain^ arc 
observed in iht* earl\ all classes t»f hi]>-j(>int disease. 

They are freipienth tlie si»ns of the socallcMl \olnnlary lame- 
ness, and are also an earh ^xjujiioni of heoiniiing tnlHM'cnlons dis- 
ease of the hip. 'Flay are also ohs(r\4d in nrutv and elironie in- 
flainmalion^^ of the hip joint, and in arowing ]oinls. Tla* most 
freqiU'iit jioint of radiation is tlu» kiu^e. It is \ery ]»rohal>le that 
the jiains jiropagat<‘d to the kruM arnc tlirouali suthisiou into the 
obturator n(‘r^(‘, uhieh runs in the imiiHMliale in lahhorhootl of the 
joint. iTidecMl, llie patliolouN of the hip Joint oifers an imporlnnt 
point for this sort of (\planalion of tlu^ so called knee* ])aiiis, for 
anatomical e\aniimitions show (hat (lie smionmI |V>rin (most fre- 
quent) starts witli piolif(‘iating Inlnn'iiloiis irianulation tissue in 
the aeotalmlar fossa, and also in tin pail of the joint ca\itv occu- 
pied by the intraarticnlar liij:aiiM nt. \ lu.nuli of the obturator 
nerve, supplxina; the joint, aceompanu*s tin hif.imeiit and (‘liters 
the joint tliroiiirh the imi^nia a<-Hahuli. IJiaricljos from this 

t 

nerve aNo ^n]>pl^> llu* n|)|M i hall ot ih kin( |oii t, ai <1 the median 
side ol th • thi<»h, m winch locatmim the ndi ir(*d j»ain is namt fre- 
quent. Itadiating jiaiiis an tncjiunt],) aKo lelt in the Iow'ct half 
of the knee joint, or in the poj>li1ea] sj>ace. 

Fui\CiH)N\L Pains. \n<itlur \ariitv of ]>aiiis ol)ser\ed in 
the hip joint, A^hich are of great int(n*st, an* the functional pains 
resulting from mo\em(*nt and weight hearing. The principal 
difference Indwern these two forms f>f pain has generall> h(‘en 
overlooked. !.orenz w^ns the first t<j sliow% on the foiimlation of his 
interference th(*rapy, the fnndamiuital diffcTonees bedween the 
moveinont and the w^eiglit-beuring pains. The so-called move- 
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mcnt paiiLs arise on moveniont of tho bead of the bone in Ibe 
ular eavity; tlie woif|^lit-b(*aring pains, on the contrary, 'Eriswi 
tlirou^li the ( fnnetioiuil ) weight-hearing stress on the bones COB-* 
stitiitinii: lli<* joint. 

Moronrni l^nins- If a sMiOxial disoaMMl joint is opened, the 
synovial ni(‘nil)rane is found to he e(^n‘^l(]er^ll)ly s\^ollv•n, it being 
Ihne or f<»nv tiine^ thieher tliaii normal, and, at ihe same time, 
roddf’ind and infiltrated. The (Mrtilaize of the luMd of the bone 
nia\ lie J)erf<(*tl^ nornial. fis shining wliitenes'^ i-^ in striking 
eonirast to ilie rednes-, of llu' K\no\!a. Xow, liy tli(‘ least move- 
nieiit of llie head of the lemur in the a(*(‘tahnhir e<i\it\, the dis- 
eased, and th(‘r(*fore \er\ seiisiiixe, sMiovial momhrane is jiinched 
and s<jii(*e/tMl into folds. |j mmiti l)(eomes injured, and trau- 
matism (*hi(‘fl\ alhels the imnuroiis and miilti[)](‘ di\ihions of the 
n(*r\es running in Ihe no\ ia. TlH*r(‘for(‘ the pain f(‘lt an luove- 
meiil oeciirs through the iirilation of the iniraarlicnlar nerves of 
tlu* s\no\i4il mnnhiMne. It is nmlersiofxl, without further cx- 
jiliiiiation, that in this st«ig(‘ of the disease w'idght Ixaring, that is, 
the ])r<“^sing of the lu'ad of the hone against the arlienlar cavity, 
is witliont ])ain. I'herefore, on evamination, \v\^ often the re- 
markahle sMiiplom <ieein\s tlnil a child with coxitis walks (‘iitirely 
free from jiain, and that, on examination of a joint previously 
])ainful on to and fro motion, tin* W(*ight Ik aring t<*st jirovc^s en- 
tire 'I n negati\e. A light blow on the soh» (d* the foot of the diseased 
ami ontst r(‘telu d limb ]>rodnc(*s no ]iain, while the l(»ast attennpt at 
mo^emenl of the thigh against the |Kl\is pnxhices the most severe 
pain. The irritation (on mo\(*mMit) of the intraarticular nerves 
])rodnees a re Ilex spasm of the imiscles which surround the hip 
joint. 'Fhe joint is at once*, wduii tixed through the re.siiltii.g 
nmsenhir action, renden‘d free of ]min, since the injury of tho 
sensiti\e inten’iial ceweriiig of tin* joint is ])re\ent<Ml. So it hap- 
pens that a muscular tixe*l joint is insensiti\e against w’eight bear- 
ing, wdiile for tin* sarin* reas(»n night cries are a constant symjrtom 
in the history of a coxitis patient. In sleep the muscular spasm 
which Ii\(*s the hip joint relaxes, and wdtli it the fixation of the 
synovial membrane disappears and any involuntary movement of 
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produces the safest pain* He is aroused 'from sleep 
JX ly the pains. The nnisenlar hpaains rmir, and again protect the 
i* loint from painful movement, so that the patient again falls to 
sleep. 

Should any doubt remain to the truth of this explanation of 
the causation of tlie^e pains, it will disap))ear on \iev\ing the 
results of trc‘atment In <ail} ii\ation iimmiis of a plaster eabt. 

The plaster cast takes tlie mle of the fixating muscles, and 
the joint will rmiaiu iiisdisilne to wiMglit heaiiiig, so insensitive 
that the coxitis patient is able In w.ilk on his diseased limb, and 
frequently mn own jniii]) on it without ]U‘odiudng pain. 

Weigh t-hent i nr/ rrtins - TIk* panis obs(‘r\ed on allowing the 
hip joint to bear wtii»lit aie of an iiitiuK dithnnt kind. They 
are mostly) loeal, aie seldom radiatiiig, and di^ajiiiear if the patient 
rests in bed Mo\(meut of th( tliiuh ol tlie disiased side against 
the fixed pelvis produees no ni»t usable iucumm* ol tlu‘ pains. They 
arise ibrougb trauiiMlisin ot tla* ligauuuts and inns<*l(‘s, as the 
result <if a changed direction of wduht lx anna. 1'h(‘ndore, they 
are almost alw«i\s obscived wbni addmlion aiul tb \ion c«>ntrac- 
tioiis an* pnsent in the hip. Wlun, a-n nia\ liM|ii(*ntl> lx observed, 
a genu valgum, or reenrvatnm oeenis in .ulditum to tlu aildiietion 
flexion eoiitractum, W(*jglit-b( aring ])aiiis an* pn‘sf‘nt in the knee 
joint. Tiny are similar to llic* pains anting iiont static* deformi- 
tic*s, and can be well difleientiatcd fiom tlu* ladiuting [lains pn*- 
vioubly iiK iitioiieil. Tranina ot the ^oit paits of the joint is caused 
by the btretehiiig of the miiseks and U iidoie on the addin*! ion sid(* 
of the joint. I'lie lionv stinetni.il iiiliibition itsdf produces very 
little jiain, e\(*(*j)t wdi(*ii desinu tion ol tin* joini itM*lf is present. 

Pbvsiologieal inve^'t ig.it loll (l)nbois Ikivinond) bus hliowii that 
equilibrium in walking and standing occurs not so mindi through 
tlie action f>f the bonv tbnn iiN of tin joint as through tin* f>lay of 
musculature related to the joint and the tension of the liganieiils. 
The knowledge of these iaets is of the greatest value in the treat- 
ment of ^a tnbcrcnlons hi[) joint, for it diovvs iis that a hip joint, 
once fixed and therefore protected against joint niovenient, may be 
tohiJBCted to weight bearing. The functional irritation (friction) 
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of the weight-bearing is suitable to stimulate the end of the bone to* i: 
grow, and in this way to produce an ankylosis of the hip jointi 
which is the object souglit. 

Tension Pain of Intraarticular Hip-joint Abscess — Besides 
rnovenient an<l vveiglil-lx cii-ing p.iiii^, \\<‘ rrcogni/c in the hip joint 
an esijccial form of |Min which lias bexm observed exclusively in 
intraarticular abscess of ibis joint, ll is classified as tension pain, 
and is produeed tliroui»li the progressi\(* b s pertension of the joint 
capsule, due to an in(*reas(‘ in tin* iiitraartieiil.ir pressure. The 
pain, for this r(‘asoij, mav he almost iinlx^nrahle. The weight- 
bearing pains are felt e-'|M*eiall;) on walkinii, and the movement 
pains are elieited on ^^os-^ moxenuuits i>f llii* j(nnt ; and while in 
both many inler\<ils of rest are giMiiled to the paliont, the pain 
of inlraarticiihir alnee^s is continuous. Pr(‘^^iire of the bed 
clothes alone oftm causes intolerable jiaiii; ainl, as a rule, a 
child with an intraarticular allseed's erh^ and screams incessantly. 
1'he tension ji.iius of an intraartieular abseess defy e\ery form of 
ineclianieal treat nuuit, and it is jireei'^eK ibis ii(‘i»ati\e rt*8ult of 
an otherwise <‘ffi<*ieiit theiMiiy wliicdi i»i\e-. vu*y freiinenlly an iin- 
jiortaiit point for the diagnosis of an iiilraarlieular abscess. How- 
ever^ the great('st dillieulU nnd(*rlies tin* dia^no-^is, espeeially of 
a beginning iiilraarlieular alnct's-.. One is un.ible to deleriiiiiie 
the presence of llnid in the j<iint, owing to llie ca\ity of the hip 
joint being \er> slight, and bd^aii^e the thick, mtiseular infimdib- 
iiliim snrroiinding tiu* joint nnikes it inace(*'^'>ibli» to the sense of 
touch. FliK'liialioii is lidt on1^ aftor the absces*, has penetrated 
the caj)sul(‘ and has Invome extraartieular. 

The diagnoviv^ liowe\er, can be made by close attention. A 
coxitis paiieni who has been tr(*aied a short tune with im^elianical 
tri'aliinml, that is, with the plaster troiWTs or the scK'alled com- 
bined bandagi' (Lorenz ])la^ter hose wdtli l(‘g ajiparatiis'), may re- 
main loi a '^llorl lime without pain. He then eommenees to cry 
out a conj)le of tiin(*s iji the night, but by day la* is usually free 
of pain. In a few days juiiiifnl attacks oeeiir also in the daytime; 
the night cri(*s bcemiie more fnxjuent, and in a short time the 
pains are <»uutiuuous, so that the patient presents a picture of 
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;^ea1;est disfj^ess. In spite of all the bandages, the pains * 
and evening fever sets in. This Condition per- 
many weeks with a constantly increasing severity, until 
i suddenly, over night, the j)ains (nitir(‘ly cense, and the very 
: Bick patient appe^ars again as ilmugli g'ivcMi back to life. The 
iiitraarticnlar absc('ss has broken through and lias Ik'Couio 
extraarticiilar, and will, finally, be pal}jablo as a snlxnitanoous 
abscess. 

A little trick, which is suitable to establish objectively a 
beginning iniraarticiilar absc(‘ss, may be l»roMght into play. With 
the patient in an alxlomiiial j^oslnn*, normally, tlie nu'dinni'Size 
trochanter can be tuiudied in a small (lepr(‘ssion (*orr(*sj)onding to 
the ro1rocljanteri<* t(»ssa. Tliis part r)i’ tli(» jxislerior and upper sur- 
face of tin* ueck and <d the lemur is not U(»rmally iucloscnl by tlu^ 
joint caj).sule, but. in the early s1ag(‘S of an iutraarlicular colleciion 
of fluid, the dilatcxl eap.Mih* is swollen and (*overs llie ollicrwise 
free and extraarticiilar part of tlu; {)osterior part of the nc^ck of 
the femur, so that, by close inv(‘sligation, a circumscribed fluctua- 
tion may at this point lu* (Ic‘teruiiued. 

The kiiowhxlge of the beginning of an iniraarticiilar abscess 
is, therefore, of a signiticance* not to Ik* <l(*preciated, bt^canse in a 
positive diagnosis the c^arly opening of the joint, (arUirotoiny) re- 
lieves the ])ati(>nt with one stroke from all liis siifl’ering. 

According to William Ih’iiee (Sroflish Med, and Surrj. Jour,, 
1904^ XIV, 297-oPn, gonty de])osits may occur in the* liip joint. 
These, he claims, irritate the articular (nerve) branch which, 
arising from the fourth, fifth L. ami first S. s(*gments, causes irri- 
tation to these segments, and giv(>s pIm* to j»aiii, referred to the 
areas of distribution of the sen>ory nerves d<‘riv<‘d from them. 
These areas of distribution almost coineitle with tlie area of distri- 
bution of the pain in cases of sciatica. He differentiates the gouty 
joint from sciatica, however, in that, in this condition: (1) There 
is a wasting of the gluteal mnseles. This is absent in sciatica, be- 
. cause these mnseles are not supplied by tin* sciatic nerve. (2) Tn a 
gouty hip joint there will also be mited impairment of motion — 

. aUo *f.l^ery frequently) a grating and roughness on movement 
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(3) There Is also lameness of the hip and (4) tenderness to pres; 
sure over tlio hip joint. Both of these are absent in seiatsce^ 
These coiiNidc rations also hold true for an arthritis deformans o| 
the hip. Ill all eases, h<»\vo\er, an X-ray picture should be taken, 
and the dia^osis made certain 
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THE CIRCITLATOUV SYSTEM 

The circulatory system consists of the heart, the arteries, 
capillaries, and the veins. The heart is consiilercd under ils ap- 
propriate headin^r (<!• v.). ;\l the pn'seni time we shall eonsidcT 

the blood vessels (arteri(‘s ami v(;ins\ 'J'he capillaries can hardly 
be said to cause paiji, cxc(‘[it possibly in inHammatt>ry slates, where 
undoubtedly they have a slight inHiuaicc^ in giving rise to the 
throbbing pain felt in those comlilions. 

PAIN CAUSED BY CHANGES IN THE BLOOD SUPPLY 

In circulatory disturbances, pain is ])rodu(Md eitluir by a too 
great (dispiv»pt)rti<)nat(‘) imu’ease or decreasi* in the blood supply. 
When the blood is incn'ast d in ipiaiilily, congestion r(*sults, and 
pressure is matle ujion the U‘riiiinal lilaiiicnts. This congestion is 
of two varioti(*s, namely, acliv(* and passive*. The active variety 
has been considered undcT innamnialory ]>aiiL Tlu* j)assive vuri- 
,ety (passive congestion) we will now consider. 

Pains from Increase in Blood Supply,-- First of all, wbat is 
meant by passive congestion ? P»y this, we here nndc‘rsland a con- 
dition in which tlun-o is an (*xccsa of blood in a l)art, due to back- 
ward pressure. This pressure can ncvf*r becrmie excessive; so that 
the most to be cxpe<*tcd in this condition is pain of a dull, aching 
..character. This pain is always frdt dir(M*l]y in the cong(*sted area 
:Or is referred to the skin region assr»eiate<l with the eongi^stcd 
.organ. In static congestion a part of the pain nndoiihtedly is duo 
;also to toxic ])rodn(*ls, wliicli must, of necessity, accumulate in the 
tifldue when the exit from tlu? affected part is obstructed. Such 
ataltS pains are produced in the liver and spleen when the right 
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heart circulation fails. These are probably' the two best examplis»|^^ 

of this condition, because in both cases inflammation can be absb^ 

'*6 

lutcly (excluded. The cause of the pain is the stretching of the ^ 
capsule of th(*se organs, with j)ossibly, at the same time, some pull, 
and drag on lli(‘. Jiganients. Of course, as a cause of passive ol>-> 
st ruction, tumors or ilispla<*ed organs pressing u])on the returning^ 
veins must not he forgotten. 

Pains from Diminution in Blood Supply. ~ A diminution of 
the l)lood su|)ply to a ])art. causes pain hy tlie starvation of the 
tissues wliieli results; and, as the Jiervous tissues are l>y far the 
m<»st scjisitive, dislurbsmcci in th(‘m is first produced, and sudden, 
sharp pain is |)rodiie(*d. This is wtdl illiist rateil in JJAVNAUn^s 
njsKASK, the sym[»loms of whicli arr* dm* («i a eoiitractioii of the 
smaller arU'rioles in an exlnmiify (gcmerally th(‘ hand). In this 
disease sudden, sliarp jiaiu occurs iu an extremity, increasing with 
tin* elevati<»n <»f (he ]»art. 'J’he surfaces is ami wliite, and sen- 
vsalion is diminished, the part, being numb to llie loueh. This 
symptom complex ajipears (and disap]w*ars) at irregular intervals, 
until tliially a small, atrophic* ulc<*r d('veIo])s on ilio most distal 
fiart ot th(' limb alVcehd. 'riiis may jirogress upward, or a portion 
ol u flngcM* or to<* may ht^eoim* gangrenous. Ju other eases the pri- 
mary coniracliou is lollowed liy a dilatation of iIk* vessels, and the 
j)art l>e4*omes swollmi and purpb* (Sa<*hs, In these cases, 

wlien the* limb is eh'vatc'd, the. pain, wliieh is of a drawing, burn- 
ing tyjH*, disappears. Itaynaud's di'^c'ase — Avliieli irs, aftc^r all, a 
fairly ample symiroine is in reality a dual affair, 'i'lie eells in 
the- spinal cord, nsnally l(*rmed sympathetic and trophic, and regu- 
lating lli(‘ vessels, are- lliosc* primarily aifecled. Tlie pains are 
largely dm' to implication <»f this system of nervc's, aud are 
gronpivl by Jl« ad with ilie general group of protopalbic and deep, 
semsihility ]>ains. iJiu'rger has reeently deseribid a state in Avhich 
the arteries of the lowm* limbs become ibrombostnl or obliterated 
(eiulartcrit is obliuu’aus. Sec intermittent claudication.'). lleVe the 
pain i.s most inttuiM* ami i> (*onstunt while tlie Hifih is dopendent, 
but disapjiears on the (devaliun of the limb. ]So medicinal treat- 
ment can alleviate the pain of the unfortunate sufferer, and the only ’ 
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^ ftkenDS of easing his agony is high amputation of the diseabed hmb. 

' '^ThiS condition Ims been called thioinbo-endarleritib obliterans. 

In Fuiipuu V 11 1 MOKKH \Gio V file pam is also caused by obatruc- 
tipn to the onward circulation Tho caii'M can be explained more 
explicitly if Aie cxainiiK th(‘ cause of the hemorrhage lu a case of 
purpura lueinorrhagu a dm to s\pbilis (k ported b\ Sahra/Cb and 
Duperin, TmJj) In tins case tin lunioribagc's were tlue to the 
rupture ot capillaiics, dm to imdiaiiKal obstruction by the intes- 
tinal granulomatous lesions ol tlu disiase These h^sions will ex- 
plain the pain idt in these conditions, loi it is a noticeable fact 
that the pain, not oiih in tins, but iii most iluiimatu puipurus/ is 
\ery great until the beinonbuf ajipeais, wlien it is (a-»cd. In 
other woieb, diiiiii!: the period ot ^ll*^t(nlIon of the \ess(l, there is 
pain, while on lujituu am! lemoval ot the luti aai te n.il fcnsiem the 
pam disapjuais In .ni\ case, when an aitu\ is atUcted, the pain 
follow*^ tho distribution au i ot the aiteeled att(i>. 

FiNciioNxr Ai iiMM hceause ot the imie ise d de inaml made 
upon tlie aitciial sybtdii, oltdi causes scveic jiaiii when the blood 
supply to the aclixe ])ait is defuiciit Tins is illuslialed in cases 
of ttoilitis, stenosis id I Ik eotoiiaiHs, ])assiNc < ouge stion of the 
liver and sj)lcc 11, and in ailc llO'^cl(losls of the imscntciic vc'ssels. 

ARTERIAL DISEASES CAUSING PAIN 

The principal arlcnil diseases causing pain arc arteritis, 
thrombosis, cinlioli-'iii and am uixsm It has been chimed by 
Granville lluit the vasomotor ncivcs have a compement of seiibory 
fibeib. Should siuli l)f the cu'-e, one can ea^^ilv understand why, 
m elistiirbame s i»f the vessels ]i iiri sheuihl le suit 1 hat a comjile 
luent of s(iis(»rv fiheis aMompaiiv vasomotor ihi\c*s ma> in part 
be true, for in pei forming abdominal oyKralnuis unde^r a local 
anesthetic, it bus been found that the ligating e>f ve'ssids is very 
painful. Ifct it seems that, in most erases, espoeially in the pres- 
ence of inflaniinatioii of the vessels, the pain is due to the in- 

am not axxare of any work Uono ts yit whieh would prove that the 
eaoae of obstruction of the \ihS4*ls in purpura h i niorrh igi< a is either emboli 
0»<<tlimnbi, but reasoning from analogy such would seem to be the case 
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flanimation which has extended to the adjacent nei^os; 
been set forih by Jiuch as the cause of pain in aortitis. 




Inflammation. -“-Wlien iiiflanimation oc^cura in an artery 


tirna is tlio part first afTccted. Up to this point no pain reflults;^ 
thon Iho iiillanmiation s[U'oads 1o the niodia, and finally to the a^i-/ 


vonlitia, in wliich it .sorriis that llu* r(‘f*e])tors for j)ain .sensibility 
may li(‘. The arfcrios (if smaller calihfT aiv not as sensitive as the 


larger ones. Perhaps I la* besi plae(^ to study arterial changes and 
the .sensory iv'siills is in lh(‘ aorta. tin* inllammation, as long 

as il remains in llu* aorta, produces no ]>aii), I>nt it soon passes out 
and involves lh(^ md^hhoring cords of th(‘ sympiith(‘ti(.*. Ordinarily 


the sympatliclic' is not ]ijiinfiil, hnt, accrirding to Ihadi ( 171 ), 
Wiitzicr, Klonrciis, 15 rn<*h(‘t, Valentin, ami Li»ngct have found 
that the symfijithetic hecoiiK's sensitive through intlamination or 
coFigesI ion. ( Viutirnnit ion of tin* fact that inllammarion may be 
coinmimieated to iIk' svmpathetie from an aortitis can lx* found in 
tin' writings of I)(‘Imiv(* and L<‘lnlle< f.‘]S|), Rigal and J idud-llinon 
(oSr>), Weber ('‘»sr»), Lanei'ranx (-{ST), Dntil and Lanny (088), 
La|)insky (;JSP), I)nj)laL\ (r‘l!)()), and lIol.<ti (obi), who have 


found that inllanimal ion of the aorta was (‘oniTnnni(*ated through 
the adventitial (‘oat to lh(‘ aortic ami e<diac plc.xns. Hiieh agi’ees 
with these observers, ami discredits tiu* \iew of Potaiii (IJ.sO) that 
the pain is due to inllammation of the arterial wall. Englcinan 
('*»S1), lik(> ih(' pn'vions obs<‘rvers, beli(*ves that tbc i>ain is due to 
hyperalgia of tlie aortic idexns. iJneli (]>. 2bl), in atfirming these 
views, claims tliat he not only has found the aorta hyperalgesic, 
bill also the two bordering symjmthetic cords, or at least one of 
them. 


Tile pain of aoriitis is sudden in Onsi't, occurs in the epigas- 
trium, and res('mbh‘s angina pectoris in its severity and sudden- 
ness. It is produced by exertimi and by llie ingestion of food, the 
kind sixnning not t(» b(» so important as the (plant ity. The pain ^ 
comes on in paroxysms, (‘acli individual par()xysm lasting only a ■ 
few niimites. Paroxysms se(‘in to be especially produced by eleva- 
tion of the arterial jires^nre, particularly when it is accompanied; 


by contraction of the superficial vessels. 
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^ be excedtsive functioning of the snpraronals (Buch), In 

relation it seems that when the Wood i*? thrown into the deeper 
^^easels because of their stiifness tliey are unable to dilate and 
* accommodate it As a (oiwqiunec, eoiu;esli(Ui of the s>in|)iitheti(* 
occurs. This gnes to pain, In'eauso ot its pre\ ions n i ital)ilil,\. 
A reflex dilatation o1 tin \{sstls llun takes |)la<‘(, ehang(‘ of tlii» 
blood flow ocelli'^, ami iIk < on^c -Htnai ind pain ait hIhaihI It is 
cbaracteristie of tlusi that tlu pain !•> relieveil by btrojilian 

thus or dinrctin 

The tiine of ohm t i-, \aiiubh, and oit< n s<iins to b(‘ the result 
of exertion. Y( t <\(iti(m is not tlu * him, m all (.isrs, tor, in wane 
instuiiecs, llir pain appeal^ in tlu nnddb id tlu ni^bt whili tlu^ 
patic nt Is sU ( pini; <pi]( ]\ I lu position oj tlu bods ol tlir juitniil 
seems to Ilia k( .idtlbniui oiil\ in in indi\ idn il i is( W ith soiiu*, 
the pain foiiit-^ on wlun iIun nc sj mdinj, wliili willi oIIkis it 
appears vviun ili<> an Imii,; <Io\mi ( Ibiinton, 11) Knii/tudis 
(572) daiiiis tbit tin piiii is nio''t liibh to dixdop wlun tin 
patient is 1> nig down l»i nnton < alU att< nt lonto tlu di'^tf ntion oi 
the bowtl with flatus, wliidi liMjiKnth loiiu on ^oine tiiiu 
during tli( attack Dm mg the ilt u k tnidn lu id tli(» aoita and 
neighboring n( n e tiniiks pic-cnl, .md, ucoidmg to Ibooks (')), 
p. 784), jHi^jsts f(»i some tiiiK allciw iid 

In M)Tnt ( .I'^t s, as nlitcd b> (OJl), s\nijitoins of 

gastric distinbaiK f ina\ Ik ]>!(Mnt lot m ii^ witliunt a l\])i(al 
attack. These arc tin i.iscs wliicji m tiMpuiitK diagiioM d a-» 
stomaeb disordeis \i t( i i«»s( h lo'^is ol tlu .nil i mums to Ik iiiok 
common ni nifii than m woiiicn, and ino^t jiMjiKiii m the Ncais 
from fort;s to 

Increase of Blood Pressure i int inii(*.iM of Mood pus^uu^ 
alone ma;\ eanst jMin j-^aHiiiiml b\ Til ( ^7 I ) wlio, i i < sainiimig 
cases of IcMcl coin, found tlu idi od pll'^'-ml in tlu inti-tmal \(n 
sels increased from oiu bait to twice the norriial pics^^un This 
increased pnsMiic iiiitaics tlic Iciinmd ncni tilaiiuuts, or re- 
duces the eiic Illation in the intc-tim, thus (aii-^mg pun 

Intermittent Claudication. TImm i-» a pccnliai and cKimpara- 
iively rare condition, especially ficcjiunt m male [tussiau 
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Ilehrevvh, in which pain in the lower limbs is associated witli vas- ' 
eiilar allerations. It was first described by Charcot. There is^ in 
this disord<‘r, a senMilion of niinibiiess, fatigue and pain, which 
conns on in ont* or Ixith legs on walking. Tt increase'^ in severity 
aficr a slioH lime liftocn ininnte‘» to half an hour — and renders 
locoinolion ini I IMS'*! hh*. On n^siing^ the pain di'^appears, to ap- 
pear again afler walking. In advanced cas(»^ tlic pains occur 
sjiont.ineoiish , from liini* to lini(‘, or they an* per*^i'^tent. 

The pains i(‘s(nnhle tliose of a M*ialiea, alllioiigh they are apt 
to he more dilfn^.e, in\ol\ing ihe entire r*alf, or thigh, rather than 
following a ner\( trunk. CNanosi'^, jiallor and (‘oldness are fre- 
quent ae(*omjian\ ing 'symptom*'. Tin y ean he nidiieed l>y having 
lh(* ]>atient w’alk hri^-kl^, wlam the soI(* of tin* foot will he observed 
to he \va\\ and cold. The alsenee of joiUation in tin* dorsalis 
judis and jiosterior lihial arteries is a marki d filature of many 
cases. Artm ifisclero'-is is a constant aceompaninient, and X-ray 
oxaininalioiis of the legs will ofl(‘n show the pnstmee of hartlened 
calcified blood m ssels. An ohliteiating arteritis alters the nutri- 
tion of the innsides and ina\ lx* the catiM* of tin* pain on w^alking. 

At times a sjiastic x.iscular eondition ma;v n*s1 at the bottom of 
the disonh’r without any proiionm*ed organic \ascnlar lesions, 
altlieiugh these an* prohaiily iail> cases. It ma\ also he due 
to cenig(*nitall\ ^inall blood \(‘sse*ls. lu the* ina je>rity eif those cases 
the i»rganie* ^as(•nl.lr e*liang(*'' eHum alemg Iate*r. 

An intermittent edandicatiem of the* arm ina;v be present. 

ErythromelaJgia. Ile*re* the chi(*f features an* pain and red- 
ness of tlie* skin, ])articnlarh of the feet, le -^s ofte*ii e>f the hands, 
still me>n* ran*l^ of all four e xireinities. Pain is an early sign. It 
comts eai afte*r ew er exertion, and is usiiall;v abrupt in onset, al- 
tliougli e)cc.i^ioiialI\ gradual in ifs el(*\ol(»pment. The* hall'^ of the 
toes ami tlie h(*eds are the sites of inaxinniin iinolvemeiit. Rarely 
the wbeih* extremity, npjK'r eir lenver, is invaded. There is, in addi- 
tion to the pain, reeliiesb, and the tijas of tlie fingers or toes are 
swollen. There is a sensatiem of exquisite pain, with burning, 
and, as a mntte*r of fact, the local temperature is raised. The 
blood vessels pulsate, small nodules appear, and marked swea 
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, Other sensory changes are slight, and consist of a 
hyperesthesia or hyiwsthesia. 

The pain varies. In the more advanced cases it is severe tor- 
fcjdre, but may vary from a mild discomfort to agonizing pain. 
C?old and the recumbent ]»ostnre relieve ii, while lowerirg the af- 
fected part, stainliiig or walking (if the feet are affectid), or lli(» 
application of iiu'reasc its severity. On walking (fc‘(*t be- 

ing alTected ), the swelling is inon*a>(*d, and the redn<*ss becomes 
successively more marked. 

This condition i;; probably mon^ than a single imtity, since it 
may be associated with disease of the sym])atlu‘tic. cells fin the 
cord), or with disease of the ]»eri]>lic'ral nerv(‘s. Again it is allied 
with vascular disorders. It i< probably a vasemolor neurosis of 
central origin. 

Embolism and Thrombosis of the Mesenteric Arteries.— Tlu^ 
mesenteric arleri(*s Jiieril separate eonsiderali(Hi ; and it is (‘spe- 
cially n(‘C(‘ssarv to review the (wo m(>>t in»j)orlant (*anses of j>ain 
in lesions of these vessels, namely, lhronilK>si8 and embolism. 

In both of tiu'se eondilimis the blood snjiply to ilie inl(‘stin(‘ is 
cutoff and j)aralysis (ahscm^e of ]>eristal>is ) occurs in lh(‘ a(V(jcl(id 
segnx^iit (»f the bowel. This paralyzed bowel acis as a barrier to 
the ft»rward nioN-enient of tin? leees, and all (he signs jiiid symptoms 
of obslniction take place. Iii eiiib(disin thex* sym|>loiijs ar(‘, as a 
rule, smbltMi in onset, wliihi in tliroinl>osis (hey (I(‘velop more 
slowly. As in intestinal obstnictioii from other causes, gcmerally 
the first sign of the dis(‘ase is puni, wliicrh is sij(hlen, sharp, acub?, 
and is refern*d to the epiga’^trimu, if the siij)erior mescinterie ar- 
tery is aff(*eled, while if the inferior is lh(‘ one involved, tli(‘ [)ain 
is referred to the region of the abdomen, Iwlow the* undn liens. 
Shock is a constant sympiom, aeetaripanying thr? pain. After the 
first aciib^ j>ain, there is oft(^n a billing of the pain-sensation, but 
the pnla<.‘ continues rapid ftbe efb/ct of the shock). In a short time 
the pain again bceomes promimuil, and is of a colicky character. 
The primary pain is regarded as due to the sudden 8ho(*k to the 
mesenteric nerves, the secondary as due to the jiull and drag upon 
the mesentery. As soon as the segmental lx>vvel paralysis becomes 
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{■oinpleto, sign*, of olwiMictioti, Mich as vomitinj;, mtervetxv 
loiijjliis <oji«.i<.N, af fir'l, of the contonti of the stoittaoh; 
of tlu l)o\\( 1 flown to the point when the obstniction lia$ OOCUXtO^* 
Tin Ixiwfl nuiKiiKiit') at this tiiiic of ti n contain bloody whicli fi 
hiiiilit M irlH iiid ilnid, in oh-stnu tioii of the inferior 

iiKMiitfiK It IS (Ink in (dloi and Minnwliii clotted in lesions of 

lli( sniKtioi ni(Mjit(ii( ail(i\ V tniiioi (oinposfd of i;<is also 
makes its i]>|)(atau(( in the alxlonic n 1 lii^ Innioi is £r( uorally 
nioM milked on iIk I( It ^id( in legions id llic snjKiioi luescntiric, 
wink in k ‘'lolls ol th iniciioi imscniiiu il is niort marked OH 
tk( iiL,ki id( 111 I KKKs lk( dtdt nu n 1 kis tiimoi Tim^-s cpiiekly 

kccoiiKsed iiM it (Mcnt and soon oc ( npn 's tk( cntiK akdonmi. At 

tk( siiiK tiiiK i 1 1 iijsiid 11 ion I ik( s ]>]i(( and on ((liotoiny a 
klood\ |)(iitoii( il llind I" i( inid Skonld kc okslnuliou he mol e 
L,T idn il, sii( k I-. o( ( Ills I loni in n h i ios( k losis pain is a marked 
sMiiptom It Is iM t (oiisfint Iml is oi i tliilinu (kat<ut(i, such 

as \\( find pKsenI in iiiollui lo( itioii in pee tons Pam 

(d tills (kn 1(1(1, wilkont ni\ w lld(nn((l, appaicnt jiatboloc^y^ 

skoiild «il\\i\s( iMs( Us to ( \ imiiK tk( iiteruil s\stim ioi a rt( rin- 
se |( I osls 

Aneurysm W Ik n tin cods (d an nlciv au ibnoimally di- 

lit(d siii^In oi (ii //K/NSf \\( ki\( i < c»n(litioii ( all( d am iiM sm In 
tills ik( |i INI is ( t list nit nid 1,11 iw ini> as link 1 n some i ases it 
IS pa low sin 1 1 tin n^k (dt( n in iIk c n In st me s oi am in Nsm it may 
be ciitiKh il)s( nr In mui\ c iscs tki pitunt loc ili/cs the pain 
o\(i tlu film I mis^ IfN pKssinn onci flit atlntid ana with his 
band, iiid I (III! KtiiistK (d flu disc is( that dicj) ])iebsure is 
.ilw iNs \(iN ,^1 111 till skonld aiiN siiisoTN miMskt ])1 (ss(h1 upon 
1 >\ tk( tniiioi miss p.nn is u hue cl to tluii pcripheial distribu* 
turns I be s( iciciicd pniis \ai> with the siinatioii ot the tumor* 
^\ 111 n tlu lie b(d tile a( 1 1 1 Is iiiNoh tel, the loe al ])ain is it It to the 
imbt of tlu steinnin it ik nit tlie pimtion of tlu steond or third 
rikwiilitke suinnm uid tlu le If i u el jum is te It in tlie inner side 
(d ibt iii^lit aim nid extends as tai down is tkc elbow. FrCh* 
queiillN 111 an aiitniNsni of the thoiaeu aoita the pain does not 
follow till distiihiition of tlu intercostal nerves, but is located over 



area of the ajJiual'HerveB. ■ It may alao, 
left shoulder and arm. The arieiirysms of the 
aorta, however, do not produce as much pain as do those 
abdominal aorta. In this latter ]>ain is very S(‘vcre, and is 
in the back, as a rnlr. At iirst it is soniowlmt paroxysmal, and 
takes on a dull, boring!: cbara<*ter. Wheti this occurs, the diag- 
nosis of bony involvement may be made with absolute certainty. 
Ct^tain positions, namely, \]\o<o in which pressure is made upon 
the vertebra*, cause extreme, almost unbearable, ])ain. Hyperal- 
gesia, corres])on(]ing to Ilc'ad’s zones, is often ]>r(‘sent. These 
areas of hyperalgesia should be carefully sought tor and ma])p»*d 
out. In all cases (»f suspected aueurvsm ean*ful itujuiry should be 
made as to the pres(‘U(*o of pain, because the patient Iniquently 
neglects to rnenliou it. 


DISEASES OF THE VEINS CAUSING PAIN 

The lesions of the veins causing j»ain are innammalion, throm- 
bosis and varices. 

Inflammation of the Veins. Inibimmaiion of tlie veins (phle- 
bitis) causes a very severe jiaiii, whicli is mon^ likely <luc to ati 
associated involvcmmil of tin* surnmiHling lisMies lliaii (n the in- 
flanfmation in the vein it>elf. Nevertheless, irn*>j»e('tivi‘ of llu? 
cause, the pain is most severe, coii>tant and aehi ug in eharaeter, 
and is greatest when the limb is in tla* d(*peud< rit position. I bo 
pain is increascnl by pre>.''Ure. Hy jn(*ans <d the teiich*rness on 
pressure, the entire distril»uli«ui area of tlie v(*in (*Mn l>e <lefined. 
Phlebitis is very common in tlie iemoral distribution following 
child-birth, during whicli a slight inlei'lioii of the iliac vc^iu has 
taken place. Jt is also \cry friMpient in the fenioral veins follow- 
ing typhoid fever. \VJjcJisoaff(*cted, the j)ali(‘nr voluntarily lies st ill, 
because the pain is increasi^d by tin* sliglitest moveiniuit. The con- 
dition persists for a varying period of tinu*, and then disajipears, 
Attihough slight soreness lasts for some time. In some ea«e»s of 
'jpl^ebitis, the pain is referred to distant areas. This is due either 
il^^tesure on an adjacent nerve by the inflamed vein, or to a 
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communicatod infoctioii. In eases of pressure or inflammation olip? 
the seiatie, or of the lunibosaeral e(»r(l, the pain is referred * 
the ar(»a df distrihution of the sciatic (Peterson, 625). It is moat J 
iiitrucfahle, and is curable only on the amelioration of the causa** 
li\e hsion. 

Thrombosis Since fhnunlMisis of a vein is, in nearly all 
cases, nothing rnnre than an iiillaniinatory proven's, the above de- 
scription ot plih bills will e<juall^> well apply to it. 

Varicose Veins. Ol \arieosilies it is only m*cessarv to speak 
of tli(>se of lh(‘ lowi'i* ('\tr( inilies. Vari(*(>‘'ilies In other regions 
are enlirel\, or almost eiitin^h, painli-'S. When \ aricosities occur 
in the Jf)\\(r (*\!rennli(‘s, lh(M\l(inal and internal s.iphi nous are 
the veins prineipallv atteclcfl, and it srenis that the inl< rnal is, as 
a rule, more* sc\u*elv Jiuolved than the <\i(rnal. ( Vuisorpiently, 
the local ’^vmptoms will b(‘ nion* niarkt*! on tlie iinuT than on the 
outer si(l(' ni ilu‘ leg. Thi'^ agnvs w(‘ll with the histories, for 
most of tli(‘ patients complain of pain licginning above the knee 
and runmnii aroinid to the* imH*r si(h» <>1 flu* leg, thence* down on 
the posterior snrfae^e* of the c.ilf, e\te*nding, in semie c.ises, evem as 
far as the li.ill of the* foot. T'^nalh the* jiain is vve)rse at night. 
During tlie dav the* patie nt, as a rule*, has been staneling on his feet 
meire eir le*ss, and a eeitaiii anmiint e>f udlammatorj e*euigestion re- 
sults fiom thi'^. In many ca^e s ot varie*e»sities ol the internal 
saplnuioiis if pre*ssnre be made* <»ii the anterior e*riiral, pain radiat- 
ing into till* jnn(*r half of the tliigh and the li‘g will be felt. After 
tlie formation tif an ule*e*r, the jiaiii^ are* vt*i\ M*\ere, and make the 
pati(*rit’s life* niis<*rab]e. Th(*;v are erased by the applieation of 
firm pressure*, vvliie*h woiilel seem to jndieate that they are due 
either to traction from the evc'^.sivi* granulations, which, when 
filleel, drag upon ami sireledi the terminal nerve filainonts, or to 
e\pe>sure* of the nerve endings in the floor of the nicer, which 
follows upon the removal of the orelinaiy pioteetive layers of the 
skin. Jn any case the jiain is (*xtrc*inel\ severe and is much worse 
when the limbs are in a dependent position. 
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Till-: (JLANnULAn tissuks 

The Glands. T I U‘ ])rinci]uil glaiuhilar Htrnctiirea ato the 
glands willi ducts, as the inainiuary and those found in the ali- 
mentary tract (salivary, j>ancr(‘as), and those* without a elnct, the 
so-called dn<*t]css glands, as tlu* lymphatic glands, the thymus, 
thyroid, pituitary and the adrenals, 'fhen' an* also ninnerous 
small accreting glands found in tlu* mncoiis lining of the alimen- 
tary, respiratory and g<‘nitonrinary systems, hut these arc of such 
minor importance* that tlic'y d<> iu>t nu-rit a (*onsid(‘ration. When 
pain is locatr*<l in a glandular structure, it is due, as a rule, to dis- 
tention of the capsule of tlu* glaud. This distention, in its turn, 
is usually the result of inllammaiion. 

In those eases in whi<*h dist<*iiliou lias occurred gradually pain 
may he ahseiit. As a ride, it is present only when the distention is 
acute. The jiain of large, glandular ahsccssc-s or ol tumors of the 
glands is furtlier increast*d by tlu* ])rossnre cd the*, tumor mass 
upon adja(*ent organs or tierves.» In case of ])n*ssur(? upon nerves, 
the pain is referreel, as a nde*, to the peri])lu*ral distribution area 
of the nerve or n(*rves involveul. 

A special consid(*ration oi the most important of the glandular 
structures is in order. We shall commence with the mammary 
gland, after which we shall consider the adrenals, irie.sentcric, thy- 
mus, and thyroid. 

The Mammary Gland. — The mammary gland is situated in 
’ the lower part of the anterior lateral surface of the thorax. The 
sensory receptors of the gland are found in tlu^ alveoli, from which 

fibers collect to ultimately join the fourth, fifth and sixth 

257 



’• a^-' THE 

iatercootals, in wliich thej^ nin to the cord. The 
associations arc with the thoracic branches. The S&in' <^9^ 
gland receives its nerve supply from: (1) the 8ttpraeWvii(n!i||^^ 
branches of tlie cervical plexus, and (2) the anterior and latent 
cutanc^ous braiicdies of the seeond to the fifth intercostals. , ' . 

Pains in tlu* breast may oecMir at certain jdivsiological periods' 
of a woman’s lif(‘, such as in infancy (shortly after birth), ptt-' 
bcjrty, durin«:j mensiruation, and at the begimiin^^ of pregnancy* 
Tliese jmiris may be pure reflex, or rather transferred, pains, and 
are probably due to stimuli carrie<l tbrongh the nervous system^ 
probably by the same AV(*ll-(lefined j^attis tbr<»ug}i which other 
stimiiJi are earried Avheii, in pregnancy, the breast begins to per- 
form its fimctum, and lactation cninmences. It is a moot (question 
whether there is, or is Jiot, objeclive eanse for this jdienomeiion, 
for it seems that llie stimuli traiisf(‘rn‘d lo tlie bn'ast from the 
genital organs eanse soin(‘ slight tnm(*s<*ence in the b!*(*ast, prob- 
ably enough (o produce a subjective s(‘Usalion of j>aiu, but not 
enough' to l)e |H‘rceiv(*d objectively. A jxumliar thing about this 
pain, wliich seems to verify its nervous genesis, is that it may be 
spread over a wide area, so that it soimdimes involves the side of 
the thorax and tlic arm. Idiis might b(‘ acconiib'd for by the over- 
flow plicnonienoii Avliich has lieen deseribed in a jirevious chapter. 
The intensity of the jiaiii varies from a slight, hardly noticeable 
sensation, to one of jnosf inlensi* distress. The hyperalgia is not 
always confined to one breast, but may involve both. In the 
newly-born infant, an inllaminatory change sometimes ocenrs in 
the breast. 1'bis is probably jiaiiifnl, but we liave no means of 
drawing positive conclusions. (See Uterus and Alammory Pain in 
Uterine Disease.) 

Pain in the breast may be due to the following pathologic 
causes : 

(1) Inflanimatrcm : (a) lactation mastitis; (b) stagnation 
mastitis; (c) pyogtuiie mastitis (extension from neighboring struc- 
tures, lymphaties, blood) ; (d) small abscesses which form in 
the areola from a fissured nipple. 

(2) New grow-ths: (a) malignant, as in carcinoma and 
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(pafyi and tenderness are not marked, bnt may be present 
(b) benign, as fibroids. 

*V.r« Tumors of the breast, as a rule, do not give rise to referred 
pain. Fissure of the nijtple \ery |>aiiiful, the same as is a 
fissure at any of the oth<»r openings of the body; for oxuinple, 
the anus, the month, or the nreihra. Simplt* ey^ta of the breast 
generally a:ive rise to eonsideruhl(‘ pnin, espeeiully if they are of 
rapid gi'owth. 

Most of the ])ain produced h\ mammarv elianges is local, but 
retention of milk, suckling (forcible), and jmlling on the iii])pl6 
often give rise to referred ]>aiii in llu* nrea of lln* fourth and fifth 
dorsal segment. It seems to 1 k‘ an in\.irial>le rule that traetion 
upon the uip))le pnxhices pain <i\er the angle of the sea])ula pos- 
teriorly. Sometinu's il referred iiltmg I la* side* to the anterior 
jiart of the cliesl, and is fell lH‘neath the hreast. 

1‘aiii and discomfori during mensirual p(‘riods should cause 
the diagnosis to lean toward mastilis. (^irciiioma in the early 
stages is g<*ncrally not tender, while mastitis, as a general rule, is 
tender. 

The bn^ast may also 1 m' snl>je<*t to referred pain from the 
f(unah' s(*xual organs, for whieb see p. Tir>. 

The Adrenals.- The most eomnnni, in faet the onl\, eondition 
ill the adrenals which w’e are sure of as a cause of ]»ain is h(*mor- 
rhage. ^J'he iKmiorrliage comes <»n smMenly and causes a great dis- 
tention of the eaj>snle of the gland. This, of course, ])rodnces 
pain, sudden in onset, and most inleuse, 1 1 Is, as a rule, localized 
in the e]>igastrium, hut may radiate to the li\ |)oeljoinlriiim, or to 
the hnv<‘r abdomen. l)igesti\e di'^turhain’Cs in the form of per- 
sistent vuiniliiig and diarrliea are associated w'lth this pain, while 
at the same time a fall of 1)1 (mm 1 pressure, rayiid, weak ])ulse, and 
reduction in temperature occur. Tlie skin gradually assumes a 
yellow’ish or brownhsh color. Ih*bility, coma and death finally 
ensue. In regard to the debilit.>, .Murdock ((>27), quoting from 
Neusser, says that the ^‘i»ermaiK*nt sense of weakness and exhaiis- 
lion, the lack of powder and debility frequently present a striking 
Witrast to the relatively good general appearance and tlic abun^ 
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iwtoe of AbdominAl fat” Oq ^xaminatiou of tho abdominal twall 
'jidne il^ aoxnetiznes impressed with the excessive tenderness which is 
present. 

The Mesenteric Glands. — The mesenteric glands, even though 
enlarged; do not of themselves cause much pain, unless the enlarge- 
ment is excessive, when, hy encroachment njam neighboring struc- 
tures and interference with Iheir fnin^iion, they may^ indirectly 
be the cause of pain jirodnction. In tnherciilosis, when the mesen- 
teric glands reach an enormous size, th(‘ patient often complains 
of aching and distr(‘ss, r^r, as frc'qncntly (‘xpressed by negro sub- 
jects, misery in the alxlomen.” Tins misery bcH'omes an acute 
pain, slionhl the gland, hecoining degenerated and caseous, sud- 
denly rupture and ea<t its contents into the ])erifoneal cavity. The 
pain now assniiKs the characleristies of that due to general peri- 
toneal irritation. 

The Thymus and Thyroid. — The thunns and thyroid are en- 
tirely without pain production, unless they become aeutely in- 
flamed, when pain jibenoinena appear. Krequenlly in thyroid 
tumors and in disease of tlie gland pain is felt in the oeeijmt, in 
the shoulder and back of the ear, du(‘ to irritation (pressure) of 
the posterior auricular. Tu <me ease pain was comjdained of over 
the second dorsal spine. 

In Hodgkin’s disease pain in the arms is very common, be- 
cause of the pressure exerted upon the nerves in the axilla. In 
the same way pain may he felt in the lnw(»r limbs from pressure 
upon the anterior crural nerve hy enlarged inguinal glands. 
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HKOIONAIj P4INS 
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As an aid to a quick orientation of tlio cause of pain which is 
felt in a special area, the body nia> Ik^ divided into diflFerent re- 
gions, as ihe li(Md, neck, arms, clic'^t, alidoinen, and the extremities. 
Each of these will 1 k^ fully discussed under ‘•pecial headings, but 
at first a brief, geiieial review of the diflerent pains in these 
regions and their significance \\ill be undertaken. 

THE HEAD 

The head is a most im])()rtant localizing center for pain, for it 
seems tliat here all the aches ainl ills of tlie human body converge 
to bring torm<*iit and suffering to tlie unfortunate individual. 
Head pain is partially eonsulcred under headache, which includes 
the pains felt in the cranial part of the In ad, but headaehes do 
not include face pains. These are \ery important, as they in- 
clude one of the most sinister of all liuinau ills, namely, trigeminal 
neuralgia (tic douloureux). Its ])ains occur in the forehead, the 
cheek and o\er the lower jaws. There are well-defined spots of 
niaxiniuni tiuiderness, which are shown in the drawings. Of 
other im])ortant eau^'Cs of face pains, sinus disease probably ranks 
next. Thes(‘ sinus diseases ineliidc the frontal, ethmoid and an- 
trum of Highmore. When any of those structures is affected, 
pain is com])lained of by the patient, and at the same time tender- 
ness is marked o^er the diseased area. fShoiild tenderness not be 
present in the area in wdiieh the patient complains of pain, it 
indicates that the pain is a referred pain from some distant ^ 
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A good example of this is pain in the temples, refened fM|3^ 
carious teeth. Jtefcrenee to Figures 61 and 62 will do 
localize these different pain areas and their significance tlian gay 
entire volume of deserijvtion. Head pains refen’ed (reflected)^' 
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from al)(]()iiiinal and thoracic orffans are described in the chajiters 
under their reh])ecti\e headings. 

The ino^t importani of llie local head jiains is headache, or, 
as it sliould be called, head jiain. When a patient complains of 
headache, he shonhl alwavs he a'^ked, “Ib it a pain, or ib it only a 
sense of pressure f’ I f it is a beiise of [iressure, the consideration 
will be entirely different from that of true licad pain. 

Sense of Pressure in Head. — Edingcr has graphically dist- 
cussed this condition, csjiocially in its relation to neurasthenia. He 
notes that ^‘tlie pressure is felt in the top of the head, and is espey 
cially se^ere in the morning. It generally continues all day, 
thouirh it may lessen toward night. This head pressure, which iS 
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Id particularly a characteristic of tired persons ; those 
^Q^^lhave overworked, either physically or mentally, and those 
hcmrs of labor are too lon^ or too continuous ; those who are 
llirf^itarily weak ; and tho'^e who liave buffcrod from severe dis- 
^jsse (influenza) and ha\e exerted thcunselves loo soon thereafter. 

If the sensatiem is d(*serilK*d h} tlie patient us a pain, h('ad- 
adbea should tlu^n he coii'^idcTed. 

Head Pain. -Tn the diaenosis ot luMidaehe it is well to ascer- 
tain first whether the ])ain is uiiilat<‘ral or bilateral. If it is bi- 
lateral, it ^»eneiM]l 3 is an indicatnai that the underl^inf? cause 
is of systemic origin, while if it is nnilatcTal, as a rule it is an in- 
dication that the cause or causes acting to ]>rocluce it are also uni- 
lateral in their origiji. \Vl)ere headache i‘- unilateral, it is always 
wise, before making a more (‘\t ended s(‘arch, to examine the head 
for local causes, sucli as inflanunatiorH, or to exainim^ the organs 
located in or associated with the skull, such us the eye, the ear, the 
nose, the t(*etli, and aKo the throat, which in many cases is at 
fault. 

The following outline of tlie prlnci[)al causes of head i)ain 
may bo of \alue in tlu* diagn(»sis. The classification 
used is based upon an anat<>iiiie(>-]>lijsiologie basis. Accord- 
ing to this, head jjaiiis may he (Iivid(»(l into two great 
classes: (1) those of extraeranial origin, and (2) those of 
intracranial origin. 

Head Pains of Exlmaanial Otiyin.- Extracranial head pains 
are caused !>> h^'^ioiis of the skin, muscles, leinlous, bones, and 
nenes. The si, in includes the e]»iderinis and suhcutancous tis- 
sues, and is the seat of pain in neuralgia and sujierfieial inflam- 
matory lesions. Excessive w^eight of hair may be tlie cause of 
severe and elironie headache. 

The niusdrs are the ft<‘at of pains, the result of such metabolic 
disorders as occur in rheiiinalism, gout and diabet(‘s. Inflamma- 
tion likewise may Ik' a cause of local ])ain- In this connection 
it is well to mention a condition described by many writcTS, in 
which headache is due to indurative ])ro(*esse8, occurring in the 
«1^UQcies of the head and neck. Eclinger claims that, though 
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almost unknown, the indurative variety of head pain is probaMy 
the merit common of all headaches. In those suffering from it, it 
is found that at the insertions, or within the bodies of the musdes 
of die Ijead ami neck, tliere ajipears a thickening which at first le 
transient and then later becomes constant. This thickening, prob- 
ably of chronic inflammatory 
origin, irritates the sensory 
nerve fibers supplying the 
part, and thus ])roduces pain. 
Tlu* pain oeciirs in parox- 
ysms, wliieli may bt* brought 
on by emotional disturbances, 
])hysical or mental fatigue, 
sudden t‘X})orinre to cold, in- 
sufficient drying after wash- 
ing th(' hair, a stay in bad- 
ly \entilat(‘d places, and the 
approa(*h of damp or chilly 
weatlier or storms. The par- 
oxysms are least common in 
summer and most frequent 
Fig. 03.— FiGiniR Illustrating the in the fall and the spring, 
pllcr (lovelopuHiit of the 

Those amw arc- loudci to pressure*. induration thrw slaj^es can 

be d(dine(l. In the first stage 
a swelling of a M)ft, fielding (M>nsibtency, often present in the 
bodi(»ri of llio muscle'^, make-, its aj»j)(‘aranee. A pnffiness to the 
touch is now felt at this point; then, in a short time, a slightly 
elastic resistance develoj)s, as though some orgaiiizaliou had taken 
place; and finally an induration, in wdiich there is an absence of 
elasticity, occurs. Organization lias now advanced to the stage 
at wliicli a substance of cartilaginous consistency presents itself to 
the examiner. Tlu* older tlu'se thickenings are, the harder they 
become and the more resi^tant they are to treatment. 

The symjitoms arc cliaraeteristic. Attacks of pain occur, 
which at first are slight and infrequent, and then gradually be- , 
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moire frequent, greater in severity atid longer in duration* 
filolnetimes they are of a dull, aching typo, and are almost con- 
stant; again, they are sharp and Hooting. They occur in various 
parts of the head, the location dopen<ling u^Km the site of the 
local enlargements, oAor uliieli thc\ are nsiially found. Thc^ niay, 
however, radiate to other j)arts. Loral pres^^ure oft(*n i»i\es relief. 
Before an attack the enlargcnamta hcconie swolh'ii and sensitive. 

The feymptonis ass(K*iat(‘d witli this disonler are tlie marked 
susoeptibility of the j)atJ(‘iit to colds, dipros-,ion of sj)irits, and to 
mental torpor. (Ja'^troinP'stinal distuihances, lo\io in character, 
occur, and spasms in tli(' leg mnscd(*s and ni\ali»ia in different 
parts of the body take jdace. II\]»ersensiti\( lu ss of the t(*eth and 
a pyorrhea aUcolans are aUo seen, and on (orcihlo twisting or 
turning of the neck there is intense pain at the insertions or alenig 
the bodie‘s of the neck imiscles. LexMl te nd(‘iiie*ss o\er the sjirs e)f 
the enlargements alui()st alwa;vs is preMiil. Jl is most (*(nnnon 
at the insertions of the trajw/u, scale ni, spUnii and ^teTuoimistoid 
muscles. ll\persensiti\e points are e)ft(n loiiml round the base 
of the skull, from one nia<^loid jiroce^s^ lo the other, and on the 
spinous proc(‘ss of the eervical xertchne, paiticularly the* ujiper 
cervical xertedira*. The suj»raorljital re*gu>n also is often inx(»lv(*d. 

These indiiratixe heaelache-, aie to he* di.ignoseMl fioiu: (1) 
Meningitis, in \xlii(di fever is j)r<*sciit and induration and h^per- 
sensitixeness are absent. 

(2) Migraine, in which sciisitixe aura are jirescul, indura- 
tion and local li;>]a*rsensitix(ncss are absent, naiise^a and xomiting 
are present, and no relief (omes iivmi massage. While luTeMlitary 
migraine begins in early youth, indiiratixe hendachc ajijxrirs in 
later life. 

(3) Bone diseases, such as inflaniniation, r-aries, giimniata 
and tuberculosis should also be (*art hilh eli.iguoscd, as the*y often 
give rise to local head pain and indiiratixe^ areas. A careful study 
of the general sjniptom-comiilex xxill ollcn clarifv the situation. 
As a rule, though, the indurative lieadaches are very coniTnon. 
They are very easy to differentiate, because of their local 
dbaracter. 
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That long-continiipd contraction of a group of 
may cause jiaiii is possible. Thompson (630) desci^ibafl 
headache'' whjcli arise* from tlie long-eoiitinned contractiem of tlitSt 
occipito froiilnlis iniisr*loj tlio irsiilt of a strong sensory impt^ 
sion, corninj^ iroiii lli«' f*\(*s, or otluT olianiicls of sonsatiotia 

Tiny inav, ho\N(V('r, Ix^ pnxhiml only as a result of the irritation 
of eold and slroiiir winds. 

A\//es. -Tlu* head pains diu‘ to inne in\ol\(*niont are to be 
(•lass(‘d under neniralgias and iKMiritidc^. There is also a local 
irritation wliieli has nril proi»iess(d to Ihe^ stage of inilainination* 
Neuralgia, which means mne ]>.iin (for a eom])lete de^scrip- 
tion see nude r N(‘UTalgia), a latlnr fi(‘(pient e.nise of ])ain in 
the head. In il jnes'.uK jioints can he f»nmd, cm t expending to 
the (‘inerg( lUx* of se nsnn tioin th(‘ '‘knlL The nc‘r\es most 

frcMpienth iinohesl an* the tiigeniinal and tin* eer\ i(»o-oceipital 
hranehes oi tlieeeiNK'al ph \iis. i\(*uralgia is In (pu*ntl,> the restllt 
of wasting dis(*is(s, inaliiiitritnai, (*\j)osni(*, i)oor liNgunic condi- 
tionsj ihenniati-»in, aont, dialietes, am niia, (hioiiie iiialaiia and 
acute in feet ions disease. 

Neuritis, a somewhat allied condition, ditt(*rs troiri neuralgia 
iu hdiig a mneh inoie aeli\e iidlaniinat ion of the* miwes or nerve 
slieath's. In it tlie iitiwc* is painful lo jircssiire, niii'-eiilar twdteli- 
irigs oeeiir, and, if the eenidition eonlinues long (iiongh, a final 
atro])li\ and ])aial\‘'is of the i elated iniiseles nun result. 

IffMd ])ain ina\ also he indiued h^ tin* product'^ of metabolism, 
which act loeaJlN upon the inuseles ol tlie se.ilp and produce pain 
irritation of the seiisoiw nei\es in the same maniu^r as it is 
produced in gout and rlieiimali'-m. K'^peeiall\ is (his liable to 
hapjieii should the n‘sistaiiee of tin museles ha\e h(‘en previously 
reduced h\ exjiosure to cold or dialts. In neuralgias and indam- 
Illations tlune is always a certain ainoniit of as'^ociated livperes- 
the.sia, the atfo<*t(d part being, in many eases, ex(pnsite]y tender. 

In addition lo lieadaehes due to local causes are those which' 
are the result of eomlitioiis present at a distance* from the area in 
W'hieli jiain is felt. These are classifaed a& projected, reflex, or re- 
ferred headaches. Projected headache is the result of prods^ 
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orania] iierves, either in their extracranial or intra- 
(Knuae.* Such pressure may be due to tumors, caries of 
opjtt (especially caries or periostitis of the bone at the foramina 
exit) and to forei^fii bodic''. 

• Beflex beadacbe is due to a <'tiniulits curried through tlie 
nervous system from souk* distant organ. In lliose headaches the 
action is upon tlic Ti(‘no contors, or n(‘rves, oitlicT iiidirtrtly 
through adjamit norve (*<^nt(‘rs, or diiTfll\ by the action of irri- 
tating bodies (toxiius of disease aod oruanie or inorganic 
poisons). The fiftli nerve se(‘iiis to lie espc'cially subject to irri- 
tation from extraneous cau'-(‘s, and the ]>:irt that seems to bo most 
commonly affected ih the (jusserian ganglion. 

, Ileferr(»d beadacbe is the rehiilt of a reference of stimuli along 
associated or relatfsl nerve patlivvavs, as Is excmpliiied in the 
frontal headache following immediately aftcu* the drinking of ice- 
water, etc. 

IIkao I'ains oi^ Tntrac’Ramal Orkmx, — T he intracranial 
causes of headache are: Mfuiingeal changes, fmi(*tioua! and or- 
ganic; cerebral toxemia; eendiral anemia; eerebral congestion; 
increase of cerebrospinal fluid. 

Mvnhk(jo.H as a Cause of lleaJadie. — Sfretcliiiig and pressure 
exerted on tlie irK'iiingcs is the most important cau'-e of hciidciclu*,^ 
and produce-^ llu* most seven* and pc*rsi*'tcnl ])ain, as in ccre- 
hral tumor; here*, owing to the geiu‘ral increase* of pr(»ssnrc from 
the growth, the headache is a}d to be diffuse*. However, vvb(*n 
the cortex ]neinl>ranes are in\e>lv(*d, the* pain be*(*ome*s Jncali/<Ml; 
and this localization is of the ntinejst value in ele'fiuing the ^ite* of 
the tumor. 

The general cause of meninge‘al stre*tcl]ing and traction is 
pressure from underlying structures. The jiiaaraclinoid is prob- 
ably not supplied with sensory nerves, and it is very likedy that 
its only nerve sujiply consists of those suiiplying the blood vessels. 
Therefore, in cases of leptcmieningitih, it is the congestion inci- 

• 

iThe meninges Hoem to be almost insensitive to the ordinary stimuli, 
the skull is opened under local anesthesia* they may be touched, 
or cut, without the patient eotnplaiuing inueh of pain. 
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dental to the inflammation that causes pressure upon the dtCri^ 
and its nerve filaments, and so produces pain. ifj 

Stretching and |)r(*s‘i^urc on tlio meninges may also he caused 
by an inon'ase in tlie (Mibieal contents of the cranial cavity, such 
as occurs by an iiicieas(» in the brain hubbtance from new growths, 
absetsses, and increube in the fluids of tlic brain (blood and cere- 
iirospinal fluid). 

Increase in brain substance is found in new growths, such as 
tumors of the brain. cause jiain by increasing the intra- 


cranial pressure. This the} do in two wajs: fa) by an increase 
in the intr.icranial contents, which, owing to tlie jiressurc of their 
mass, cause an iner(‘ase in the intra\entricular prtssure, and (b) 
by raising the intiaxentrieular ]»ressure, either by shutting oflf 
the means of exit of tlie intiaventrieular fluid by blocking the 
foiainina of conjuiiniieation between the Nentrieles and the suba- 


rachnoid spaces, or dse, by pressure on the \eins of Galen. A 
loose flbroma in 11h‘ lateral \cntricle may also act as a plug and 
thus pre\eut the escape of c< relirospinal fluid, and cause intoler- 
able headache, optic juuiritis, coma and death. 

J^un, in some crises, in ulueli the tumor is (‘ortical or sub- 
cortical, is produced In the growth presbing directlj' upon the 
nieiniigcs, and in this wa) scpiee/ing the terminal nerve filaments 
incoipuiated in its Mll)^tance. Tumois of the posterior fossa of 
the cranium ])r()bal)ly cause the most pain. 

Diagnostic s\m])toms of tumors (^f the lirain are pain, which, 
in cerebral tumor, owing to the gcuieral ineiease of blood pressure 
from the giowth, i& as a rule diflused. When the cortex mem- 
branes are involvid, the pain becomes localized, and this locali- 


zation is of the utmost value in defining the sit(‘ of the lesion. 


Win'll the pain b( comes circiimscrilx'd, it is most often confined 
to the forehead or to the occipital region. Accompanviiig tlie pain 
there are distiirbaiico of sensation and motion, choked disc, rigidity 
of the jmjuls, vomiting of a projectile character (with an entire 
absence of gastric svinjitonis) and dizziness. Sometimes symp-^ 
toms of headache may Ih' almost entirely absent in brain tumor, 
as in a case rejiorted b;y Edinger, in which, on autopsy, a tumor 
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Was found in the Island of Ileil of a patient, who had had head- 
ache only a short time before death. 

Brain tumors may be sy]>liilitie, InlHreuloiis, h\<latid, curei- 
nomatous, sareomatou'^, or osseous formal ions \Mthiu the cranial 
i^anlt. 

Brain absoesi, causes headache in tlie same manner as do 
tumors. 

Organic Mtuingial (hanger, Oi^anic mcninge<il chanjLijes 
due to adhesion®;, inilaininalions and heinorrliai»es caus(‘ head- 
aches. Adhtsions l)(t\\(‘en the dura and llu* (*raniuin are often 
the cause of scnen^ [i.iin, Jocali/id o\er tli(‘ .iflect(‘d an'a. Local- 
ized head [)ain ina\ also be cans<‘d b\ s^plnhs and tiMUina, or it 
may be the knuIi of inH.ininiation. Th< inilaininalions eansin^ 
these headaelic s an* of l^\o U|m s: 

(1) PaeliMiK nin£>itis inteina, wliidi is \(i> (oimnon in old 
people, and <]inte fie<|n<Mitl\ a<*eoni|)ani( d with small and ininntc 
heniorrliai»es. The headaelie freqmnth is intiodnetd b\ \ornit- 
ing, whieli soinetnn(»s oeenrs in jiarowsms, witli bn(‘f intervals. 
Oeeasionall^ it is combined uith a distnibanco of conseioiisness 
or of parahsis of some eianial ner\e (see |)a£*e ISO). (2) Aentc* 
meningitis gi\es rise to an iiK^nascsl blood ])iessnie, which, in 
turn, causes an out pouring of s( nms iluid into tin* iim mnges. This 
produces pressure on tins iiKunhraiK' and on the Iciminal sensory 
ner\e filaments. It may also eaiise lieadaclu* by iinohing the 
nene filaments and mmiingeal endings in the inllaimnatoiy 
process. 

Torcmii Ifuuladtfs. Th(*se an due to: fl) K\oi»enous 
poisons, as al<*ohol, lea<l, iron (*lh(*r, iiiliogl,>c(*i in, amvl iiiliiO*, or 
arsenic, and (' 2 ) (*ndog(*iions poisons, as the* toxins of jmcuinonia, 
typhoid fiver, inflnen/a, small-pox, eliroinc gas<nlis, eluonic 
Bright’s disease, diabetc'*, eirrliosi'® of tb liver, (*(rfbrul s\j)hiljs, 
gout, ln])ertb\roidism, starvation, and po-sibl\ di^(Ms(»s due to 
alimentary disturbauees. Toxins act b,> alti ling the mtracenhral 
pressure throuah their aetioii on the v^asomotors and jioswiblv also 
directly upon the sensory filaments in the in(*iiinge«. In addition 
to the reflex bead pain, some slight sluggishness of iiilellect is gen- 



272 


REGIONAL PAINS 


erally associated with these couditions^ and this may 
deliriinn. ' 

Of t}K» toxoniias the starvation products due to nutritional 
defecN, fjniso<l hy aiieiniii, are tlie most fro(]uent cause of head 
pain. The head pain whieli tlu\\ pro<lnee is inostlx of local origin 
and lias l)e(*n a^enlxMl to a Ln-k c»f nutrition of the trigeminal 
iienes, or, jcrordiMi* to Ac iiiiiaii. to a cli'^tiirhanee of the brain 
coric \. 'J'his (li-Ntnrl)ane(‘ IcmcIs to pain. This manner c>f pain pro- 
duction exjd.iiiis \\li\ tlie headache relie\(*d when the patient 
reelirus, for, in doing so, he increases the blood snjijdy to the 
brain and ineidc ntalh the* nutrition. 

jltuinia. The diagnostic criteria associated with anemic 
headacli(‘s, which, in a W4i\, arc* staiwation head*ic*h(*s, are pain, 
generally vcu’tic.il, and iiuulc* (*.isi(M‘ on tla patic'iit rec*liniiig; pal- 
lor, eMpcciall\ marked on tin lips; clisturl)(‘(l sl(‘c‘p; drowsiness; 
edcmia of the .mklc*s, drooping the* c*\eli(Is; ami t*(*el)le carotid 
jmlsation, a swnplom winch is of gr(‘at diagnostic importance. 
Lenhartvs (Muiiicdi Med. Wocli., IsTO, Xc»s. St)) sliowcci that the 
li<‘aclache and cli/zincss of cdiloro-^is arc associatcMl with an in- 
creaM* in tlie subaiachnoid ])r(\ssure; tli(*retore, it is this increase 
ill presMire and (in many cases) not the* anemia wliich is the 
oauhc of tlu* lieachiche. 

Cou(itsho}i, (\‘rc*l)r.il c»ong(*stion se<*nis to lx* a true cause of 
headache. Falingcr cl.iinis that the head.iclie of migraine is of this 
type, i. e., that it m due to a \asonic»tor eong(*sti(»n. For the (*xpla- 
nution of the* causes of theses headache*-', see* under Vasomotor, 
Parahtic Ileadache*, which is descrilu'd under Headache of 
Clirouic Origin. 

(Vrcbral coiig(**''tion leads to an hui^iow in ihv amount of fluid 
in the Inain. This increased amount may he the result of an 
increase in the amount of blood in the hr.iin siih-'tancc ((*dema), 
or in the* epiaiitity e>f the eorehro.sjiinal fluid, I'lic increase in the 
amount of hlcKx! in tlie brain is the result of an increase in the 
intracranial bloexl pn'ssun*, or of venous congestion. 

IncrcaM^d arterial pressure in the cranium may or may not 
be associated with increased (systolic mean) arterial presauf^ 
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daseis an incwasod arterial supply to the brain is due both 
^ an increased heart action ami to an interruption to the return 
ftow through the xeiioiH chaimcda. Some eauaes of inerea^ed iiitra- 
eranial blood pres'^ure, which iuj\, in certain eonditionb, incite 
head pain, aic the followinj; : htot»pniu, hftim*; W(Mi>li1s, sitlliiia; up 
ailddculy, lying down quickly, tin' hon/oiital position, hard strain- 
ing at *^stool, jiIuskmI (‘\( rtion, niniiing cind c»\(renie heat. 

Predisjw^mqFadtns - Tlu re nnMHi lain taelors wliiehrellexly 
act upon the blood \ess(ls oi tlu^ xasomotor eentirs and eauac aueh 
a lessening in contiol that s]|olo (miisc--, winch otherwise would 
have no action, act n|)on tlie ci u bial ci iilc rs, and lead to a cerebral 
congestion. These factois are nuntal ( xciU nient, niigir, or men- 
tal labor (severe), acting as a idhx cause of nt urastlienia, which 
in turn acts ])rincipall^> as a ])ie<lisp(ising tacl(>r in lu adaclie pro- 
duction. Other r(il(\ and clinical factors aie found in alcoholics, 
coffee and tea drinkiws, and in iIkkc siiffc ung fioni f(‘V(*rs. Sun- 
stroke and ra]>id chilling of the sinfare, as m colds, also have tlio 
same effect. In come cases tin re is a fiirtlar IcsMiied r(*sistanco 
to the above arting caiis< s, hecan^c of a vas<)nK)loi ataxia due to 
nicotinism (Sclnnidt). In licadache <lue to menaced intracranial 
arterial piessuie the p.iin gdieiallv is of a throbbing nature, 
fhe tliro1)])ing 1m ing due, peiliaps, to a hackvv iid and foivNar<l flow 
of the c( rclnosjnn.il fluid. Tlie jmjii is acconijianud 1)> a fulness 
of tlie Inxid esjiecially niaiked on coughing oi on any budden 
exeition. A flii4i(d f.i(*<\ in|((t(d eve gnninds, gtneial irrita- 
bilitv, sciisoTv <li'.tinhanc( s and im leased lu.nt action also accom- 
pany tins condition. There is aKc) a foiin of .iitcrial eongtstion 
due to a vasoniotoi jiaralvsis in vvliidi ji.iin is piesenit in .ill parts 
of the head, hut is ts|)eci.illv severe* on the top and in the temples, 
where it semns a*- 1hoiii»Ii the head wonhl liiirst. Tliere is .also a 
painfiil sense of jnessure iKhind the eves, which seem to bulge 
forward. Peiiods of fivedom from jiain intervene*; then there 
arc recurrence‘s, often jn^-t he fine* the rneuse's, or when the atmos- 
phere is hcav>. 

In headache due to general hvper hloofhfmsion, Matthew 
a^mrlerly Journal of Medicine, 1009, II, 261) found that a 
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roduetioii of alx)iit 30 inm. Tig in tho blood pressure was 
invariably followed by an alleviation of the head symptoms. 

Another eaube of hypertension headache is the local increase in 
blood pressure, the result of inflaiiiinatjoii, as in meningitis. Here 
the pain is g(‘nerally asMudatcHl with a slow, strong pulse, though 
no ris(» in tli(‘ mean arteiial jiressnn* may be noted. In this it 
differs fioni aortic n I'lirgitatioii, wdiich .ilso causes headache, but 
in winch, although there is a sudden strong jiiilse (high systolic 
pressuie), th(‘ nusuii artcuial jiressiire is reduced. A third cause, 
th(» result of cf'rebral arlei losclero'^is, is the elevation in the 
cerebral s.>st()lie ])r(*sbur(\ which may he high, though the mean 
arteiial pn^s^nre may be normal. 

Moleeii \vrit(*s: ‘‘Of the general svinplonis of e(‘rc‘bral arterio- 
sclerosis, lieadaclie stands fii-.t. It is usually dull, not throbbing, 
and (piite often is (h'scriluMl as a finding as tliough a tiglit band 
were eonijiiessing the head. It oeciiis most freipieiitly in 
the nioriiiiig after wMlking about, and dimiiii-'hes as the day 
advances, except in syiiliilitic arteriosclerosis, in wliicli it is 
iibiially most bcvi^rc at night. I)i//iii(ss, or vertigo, as a symptom, 
ib next in importance to jiaiii. Numbness, tingling, twitching, 
weakiu'ss in a Jinih, or in one half of the body, and disturbances 
ill artieiilatioii ai(» also eonimoii.’^ 

Ileadaclie imiy he causinl liy mrtvftsrd intou^ pressure, as well 
as by increased artenal pressure; or both mav interact to produce 
iuereabod iiitrai ranial jiressure. lleadaidios of the first type are 
present when there is any obstruction to the return circulation, as 
in triciisjiid regurgitation (which proeluces back pressure), 
thyroid enlargement (jinHliieing static back pressure), sinus 
thrombosis, and jiaroxysnis of congliing. Tight neck bands and 
epilepsy (Knowdtoii) may also cause headache. 

OlNKRAL CoMSIDLKAlIO.X OF llYrER 111.NSIOX IIlADACHES. 

Hypertension headaches are very severe and usually are badly 
borne. It is mo^t likely that in all hypertension headaches there 
is a superseiisibility of the nerves supjilyiiig the dura, and thus 
more cognizance than normal is taken of changes in intracranial 
pressure. In these headaches the pain is eased by the patient draw** 
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iiig his head far backward and bmrying it in the bed clothes. If 
the neck-muscles are in a state of tonic contraction, we may pre- 
sume the lesion causing th(‘ condition to be of an intlaininatory 
nature, probably one affecting tlie im'iiinges. If this is the case, 
bending the head forward s( (»ms to increase the pain, and rotation 
is also painful, the j)aiu Inniig in |1 h» nape of the neck, and fre- 
quently on the side ojqxisite to that toward which tlie n»tution has 
taken place (Schmidt). Swallowing, as wvll as l.>ing dowm, at 
times causes jiain. The patient often att(nnpts to fix the head 
with the hand'^, so that inovc^iiK^nt eaimot lake j)lae(‘. Hyperten- 
sion headache^ arc ipiiekly relnwid hy tin* taking of a juirgative. 
This would liardly hajijieii if the lieadaelj(» w^cne due to a toxemia, 
in which ease llie lieadache would last hir H>iiie little lime, un- 
til the tOMC material eoiihl lu* icmiioncmI. Now, it lK‘lioo\es us to 
ask, liow a )>urgati\(‘ so (piiekK reli(\(*s the lu'adaehe. It is rea- 
soned by Sehmidt that intestinal stasH eaiise^ in(‘teorisni, and that 
this in turn causes “stasis in the superior \tna cava and in the 
cerebral veins through the restiictioii of tlie respiratory \enon8 
aspiration’^; and ])iirgation causes a revulsion in this condition, 
and a normal rcsjnratory cir(*ulalor> activity, lie also remarks 
“that the important pait pla,\ed hy normal intestinal jx'ristalsis in 
facilitating the venous eirenlation in the j)ortal district must not 
be forgotten. The headache* ma\ 1 h‘ leniporarily ineuH'asexl if the 
act of elefe*catum is aceom])aiiie*d hy conside*rahle straining” 
(Schmidt, j). 13). A point of value in diagnosing incre*ase*d voii- 
tricnlar pressure is that the* pain of increased ventiicnlar pre*saure 
is always re^toiie'd — while that dm* to meningitis or tumor (menin- 
geal), etc., ia always l(x*aIi/(Ml to the* area iiivolvexl. 

Associat(*d with hj jjerteiision headaches are changes in the 
fundus of the (»ve, siiedi as dilatation eif the ve*iiis, hemiorrhage into 
the retina, and choked elisc, all of wdiich are duo to mechanical 
agents. There are also pr(*sent mild inflammatory legions, jiartly 
due to obstriietioii of the lyiiijihalie return fleiw. 

Pressure jioints (see NtMiralgia, Fig. 44) can often be dem- 
onstrated in the area of distribution of occipital-trigeminal nerves. 
Hicoougbs, vomiting, abnormalities in pulse and respiration, pos- 
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sibly due to vagus involvement, are also found. 

dancing before the eyes are due to optic nerve involvement, 

the buzzing in the cars is tiie result of involvement of the.-ktM£( 


tory nf*rve. 

IncreasfKl intracTaiiial i)rossiire is often evideiieed by a visibli 
distention of tlio Aoins of ilie brow or of the scalp. The Aegrei 
of stasis may \h) fairly well jiid‘»:(‘e. by tlu^ ina^^nitude of the dila 
tation of tlio venules of the iii)])er eycdid (Ousliing). Where in 
creased intracranial jiressiire is present, repeated examination o; 
the urine slioiild be niadc^ in order to detect, if possible, thi 
presence of a nephritis. 

Amon^ other associated sym}>ti»nis of t(‘nsion lieadachca ar< 
great debility, disinclination for any kind <»f work, anorexia, am 
distressing dr(*anis Avitli fright on awakening. Actual liallncina 
tions are occaisionally present; edf‘ma of the cortex of the skul 
soiiK'times oeeiirs; red hlotcluvs at times covi^r the entire surface 


of tlic body, and the striie of tlie skin, which are ])rf)dnced bj 
stroking with tlie finger, often persist, iniieli longer than the norma 
time. Thnnd(‘rst<)rms aggravate or initiate' the jialn. llcadachet 
of this variety should he diagnosed from those due to brain tumoi 
by an eye examination. (Iioked disc is jiresent in tension (tuinbr) 
headache, and i.s absent in vasomotor paralytic headache. 


Head pain may also he dne to an actual, as well as a relative^ 
increase of the ccrehrospiiud fluid. This increase may bo local* 
ized to cither the meuiingos or the vcuitricles. lncr(*ase in the men- 
ingeal fluid without an aceoinpanying iiiflamination may be due 
to anemia (such as chlorosis or constipation with acetonemia); 

» Increase in the ventricular fluid may be caused liy an increased 
production of the fluid, or, if the production of tlie fluid is normal, 
by a blocking of the foramina of exit (Foramen Alagnns or the Ac- 
queduct of Sylvius), which causes an accumulation of fluid 
the ventricles. AexMimulation of fluid may occur in any of 


the cavities of the brain, from a blocking of their foramina of 
exit by new growths, inflammatory exudates, or foreign bodied. 
That a foreign body may cause sucli an obstruction is proven by 
the many reported cases in which the removal of an extraneonp 
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mSx aa a bullet from a position in the brain where 
ll^waa producing obstruction, r(»lieve<l the pressure and cured the 
Iktfadache. Angioneurotic lij dTocoi)hahis is also a cauhc of head 
pain which is due to an acciinmlatioii of the (‘erebrospinal fluid 
in the ventricles. (Vrebral coiii|>r(‘^sio]i Tlla^ also be the cause of 
an internal hydroce})hahis, and ilms cause bead pain, (\ishing, 
in speaking of cerebral <*ompr('ssion ihe i*('snlt of fninor growth, 
says that be sneeeeded in dcanon^lraling, in the dog, that the 
longitudinal sinus may eonipleteh eoUa])se at an early stage of 
compression witli a \erions stasis of high deiin'C. If there is 
increased tension, from an\ source, a ‘similar eo]la]He may he pro- 
duced in the sinus rectus, with sta-is in |1 m‘ \(ma galena, and this 
produecb an intiTiial h>(lrncei»h.ilns witlmnl direct implication of 
these vessels h\ j)ressnn> fn»m a nedglihoring gremth. This in- 
ternal h^^elrocephahis product's pressure and traedion on the dura 
mater wdiieh results in he.iel jiain. 

Refit. X rr///srs <d’ lieadaclu' arc* the la^t lt> he ceui^idtTed, but 
they are Jiot by any means the least iijj])e>rlant. Keflex headaches 
Hre due ])rineipally to enganie dl‘^l iirhanee's of the' uterus, ovary, 
eyes (iritis, glaucoma, (‘hrmiic (*\(‘ strain), ^inus disease^ (nasal 
and frontal), licmorrlioids, elecaM*el tes'tli, elig(‘s)i\e distnrhances, 
»aiid tOMc d I ''tnrha lice's. Idu' rc'tlex liiadaches are eliie to irrita- 
tion of th(' ner\(* ctnleu-i, aiiel e»we their j)r('sene*e to circulatory 
changes in the brain. 

Under re'ilex lieadaedies it is a No pre»})cr te) consider headaches 
which follow’ iiile iiM' irrilatieni e)f llie organs of sjx'eial senise, for 
in many c« sC'^ hea<lacli(‘s fedlovv a leiini imise*. e'Xfieisnn* to an in- 
tense light, or a strong and eli'^agre'e'ahh* o<h)r. 'riii’se lieaelaehes 
arc prohahlv reflexes from the ce'nte rs affee'ted to the eenters of 
the eutaiK'ons area in whiedi the pain is fell. 

Hunger li(*a<lae*lie*s an* diu* to a lack e>f jnilrilion in tlie brain 
cells of the cerebral cortex (m reality toxic headachesj. This 
condition is common in childrc'n. 

Ileadaclms which follow (xccssixo \encry are j)rohahly due 
td cerebral fatigue. To the same class belongs the heaelaeho 
follows loss of sleep, such occurs in tliose who have been 
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up all nighty or in those who have missed an accustomed 
day nap. " 

Disturbance of the brain substance from worry, etc., ihtty! 
cause some change in the molecular structure of the cortex, 
and Ibis, in liirn, produces reflex circulatory disturbances, 
which inay 1)0 the cause of pain. Associated symptoms of such a 
slate, according to Drein, arc* malaise, irritability, digestive and 
visceral disliirbanccs, nausea, confusion of ideas, and vertigo. 


Ilystoria 
Carious teeth 
Cerebrul artcrioscleronB 

i Enrdiflonse 
(FurunculoBis) 

Parotiditis 

Pharyngeal disease 

ruiisil disease 

Tousillar gland is at this point « 

Maximum pain in angina 
peetoris 


Fig. 64. — Locations of the Principal Headaches. 

Neuralgia of the cortex is also given as a cause of headache. 
As neuralgia means but an increased irritability of the sensory 
centers, or of the nerves conducting sensation and is used more 
to define a functional lesion, it may not be entirely proper to 
apply the term to the condition in which pain is produced by a 
cortical organic irritative lesion leading to lessened resistance 
and increased susceptibility. We find an increased suscepti- 
bility of this kind in neurasthenia and allied depressive states, 
in which a bright light, a thunderstorm, etc., will prod^^ 
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' It is also held that there is a headache caused by an 
of the cerebral cortex by toxic materials, such as was 
jjj^jiiued by the older writers (Boerbaave, Van Sweten) to occur 



Hi'fcrred pain from vertebra 

S CarioR 
TuntorH 

Artlirit.in doforniaus 
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(1) ]Iydrui‘(>phaluB 
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Fig. 65. — Figitkjs Illustrating the Locations of the Principal Head- 


aches. 

The back of the head and the nape of the neck are sujiplied by : 1. Occipitalis 
major, which lies toward the mid-line and which is a branch of the 2d 
cervical nerve whi(;h jiasses tiirou^h betwe^cn the axis and atlas, and 
may be easily injured, owing to the great mobility of tliesc parts; it is 
also affected in tuberculosis of this region; therefore pain would be felt 
in the occipitalis major area of distribution in disease of either tlie atlas 
or axis. 2. Occipitalis minor, which lies more lat-erally. 3. Auricularis 
magnus, wdiich supplies the posterior surface of the ear. Occipital head- 
ache pain begins at the junction of the skull and the cranium and runs 
up the back of the head to the vortex or laterally to the back of the cars. 


in rheumatic headaches. These liead aches are of a mobile char- 
acter, and occur at various parts of the eraniuiii, Ixjing especially 
.common in the occipital and frontal regions. 'Flie jiain seems to 
W'-'Well within the skull, and pressure on the surface does not 
its character as is the case in rheumatism of the scalp. 
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¥ h }. Of). "Occipital ITeadac'hk. 


tho bciic] syinplcnns the sniiie ns flicy iiifliicMuc rli(‘iii)ia1ic affec- 
tions of llio joints. 



Fig. 07 .— Frontotempokal Headache. 


In many })ainfu] lesions of the brain the skin over a Gei;r;4 
tain area of the head is very sensitive to pressure. This 






m 

t(>,W 4ue to tbe relations existing between tiie nerve 
of the raeninges and those of tho^scalp overlying the 
area. 

^ Diseases producing refl(*\ lu’adachcs arc : brain abscess, 
'OlUOnic appen(llc^tl^, gall htonos, cbrouic gastritis, iiitc’^tinal <le- 
Jrangements, etc. The menstrual period also is oiteii ushcnnl in 
with a severe h('a<laclie. 

111 the aceonijaiin iijg dra^\^^as (hr lofMtions of the jirincipul 
headaches are gnen; and since these locations can he illustrated 
much better than deseribe(^ the lafiir has been tboiiglit unnec- 
essary. (Figs. r»l, 0 3, <‘»n, 04, (*:>.) 



Fig. 08 . ThMCOHAL IlfcAU\cHL 


In almost e\er\ e.ise of licad.ielii the palieiit tri(*s t»> case the 
pain by making pressure on the head. I'liis is illn-tratcsl in 
figures 00, 07, Os. 

Diagnosis of Headache. I'he f#>]l()wlng uniy bc» cjf use in thcj 
diagnosis of hendaehe**: 

Okigix. - First, ascertain if the headache is of r(ec‘nt or of 
remote origin. If it is of unui omftn, e\iiniine tor: 

(3) Acute infectious tliseasc*^ in A\liich the pain may be the 
of a direct action on the pain-conducting trigeminal tract, 
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or duo to an elevation of the intracranial pressure. The mOAt 
common infeel ious diseases causing head pain are influenza^ ty- 
phoid fever, tonsillitis, and the acute exanthemata (measles and 
scarlet fever). 

(2) Injury ('tiaiimalisjii). 

(.‘1) To\(*iiiia : (a) endogenous (hepatic torpor) ; (b) exogen- 
ous (con'^tlpa1Jon, drugs). 

(1) Intiac laiiial hsions (im niiigiti*-), either tuberculous or, 
sej)tie. Ill (illur ease, the eharar ttristies are a eoiistaiit pain, in- 
terrupted by paro\>‘^ins of gicatcr severitv, and increased by 
moMincJit or on the taking ot food or dunk. Voinitiiig and 
nausea oe* ur in the ahsc ne<‘ of tlu‘ ingrstiou of food In some 
cas(s, wIkii IIk* intiacianial pn ssure Ik conus high, o])lie neuritis 
follows. TiiIk K iilous nuniiii^ial luMdaelies, as a ruh, are frontal 
or ueeipital (Ta\ltir, 

ProbiiblN the headadies of all (he aeute disiasts aie due to 
toxie e4Uis(s Wliih' lu ailaelu a e(»iimion aeeoinpamiueiit of all 
aeute jnf(*etioiis diseases, >(t some, as luieunionia, niav he entirely 
free of luathiehe throiiglioiit tluui whole eouisr. 

Jiemoli II the headaehe has lK*en of a chronic type, 

a knouh<lg(» of the nlalive fr(([ueiu\ of the diff(r(‘nt forms of 
elironie lu.uladu^ iiiav aid auatlv m forming a diagnosis. Accord- 
ing to Ediiigir, two tilths ot tile ehionie htad.uhes are of the in- 
diiiMlue l^p(, two tilths are of the niiirraiiu 1\|)e, and one fifth 
consist of other t \ pes. "1 lit» luajoiitv of all headaches are in the 
frontal iiaioiL In oiir examination of structural changes, as a 
cause (<ir eliionu liead.ielu*, vse Ikciii an ( xamination ot the dif- 
fenuit organs in the following order: 

(1) 'Flu* < //< > piodnce the m) ealh d oenl.ir headaches. In 
these hi*adaehes the ]iain i^, as a rule, more s^exere on using 
the (\M's. JJrooks thinks that the prineipal eve conditions giv- 
ing rise to headaches are errors of refraction, b\ which an 
e\c*e'sM\e amount ot weak is thrown ujum the ciliary muscles; 
want of balance betwe*en tlie external muscles eif the globe; and 
redinal livjK'restlu sia, in winch the retina is very sensitive to light. 
Ocular he>adaelH‘s an* Ubiially located over the middle of the eye- 
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' )ft0vr and the pain radiates into the back of the eye (Jessop, 
864). 

♦ ^ (8) The nose * causes a pain that lies to the inner side of, 
and extends higher on tlie forehead than the pain due to eye strain. 
The nasal conditions eaiisin£r headache are stenosis (chronic ob- 
struction due to foreign bodies, rhinoliths, tumors, hypertrophy of 
the turbinate, bending of tlie septum), \as(unotor alterations, epi- 
staxis, sinus inv(d\ement. lodid cor>za should also lx? thought of, 
especially in those who are undergoing treatment for syphilis. 
The cause of the headaches in eases of nasal obstruction seems 
partly at least to lx* due to the hick of ox^gl‘n, because it has fre- 
quently been found that patients suffering fiom recurring head- 
aches, or from neurasthenia, aie iinniediah ly relieved of the 
trouble by the ieiiio\al of some oh‘^trucllon in the nose or sinuses. 
Turbinate hea<lache is usually ju'ciodic, deyiending on the inter- 
mittent swelling of the mucous membrane co\eTing the surface of 
the anterior end of the turbinate. Sinus inxolveinent may 
cause severe pain; for in one of Iljitman’s cases trigeminal neu- 
ralgia, due to this condition, ha<l jicr'^istiul for \ve(ks, the jiain 
being so intense that slo(‘p bad been impossible. The most 
diverse treatment had given no relief. All pain vanislied im- 
mediately after the niaMllar> sinus was evacuated of the cheesy 
matter with which it had been filled. In other eases supraorbital 
neuralgia, which recurred every day at a certain hour, was the 
result of inflammation in tlie frontal sinus, and was cured by 
appropriate treatment. The pain may be due to tlie inflamma- 
tion itself, to compression from secretions, or merely to rare- 
faction of the air in the sinus. The trouble may not be due to 
an inflammatory process, but merely to the occlusion of the sinus, 
by which communication with the air is shut eiff. This is a com- 
paratively frequent occurrence, and is liable to cause distressing 
pain. Opening a communication into the nose banishes the pain 
at once (Hartman). A particular variety, met most frequently 
by Thompson (488), and associated with old fractures of the 
joasal bones, seemed to begin at the roof of the nose and to pass 
*8ee page 342, Nasal Stenosis. 
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horizontally backward to the occiput. It was aliways aggs^atal^ 
by prolonged l>onding forward of the head^ as in writings . 
had a sjandal foinloTicy to cause incapacity for mental worfe , 

(;i) I)i>^oas(vs in the accessory nasal siniibcs are also causes 
for Ijcadaclies. The siinise^, aff(‘cted are tlif* frontal, antral, eth'* 
inoidal and s})lieiioi(la]. I headache du(^ to disease of these sinuses 
is i»eiierally reli(*\ed hv the discharge of j)iis or mucus from 
the nose. In IIknc conditions, the scat of pain is generally frontal, 
although Tiio'^l authors Ixdieve tliat it bears no special relation 
to the site of the dise.ise. Lack (()J»‘5),ho\\ ever, holds that the head- 
ache due to s]»heiioidal sinus in\ol\ement is “referred to the back 
of the head and tlieu nidiati's down the back of the nock.” That 
due to th(* ellimoid found in the frfuital r(‘gion, in the eyes, and 
deep in tlie head bdnini tlu‘ eyes; while that due to the antrum 
is found oviT the molar heme ainl may extend ujiward to the 
tem])oral region. lie also stales that the frontal sinus headache is 
most se\ere at the “top of the head over the posterior part of the 
frontal bone ” Tlio original location of tlie j)aiii is generally 
continued tlironglioiil the disease. 

(4) The ears, in maiiv cases, cause Ik'iuI pain. The prin- 
cipal causes acting u])on the* ears to produce head pain are anemia 
and mastoid disease. 

(5) The aljm(*ntar> tract gi\e^ rise to headaelie. Various 
forma of month disease, gaslroiiit<*stirial disorders, intestinal para- 
sites, constipation, d\si)ei)sia, and cliolelithiasia may be the cause 
of se\ere pain in the head. Dull, generalized headache and coated 
tongue arc due to iiuligestion. 

(0) In kidney Ic^Kuis the pain is felt particularly at the 
back of the head, and radiat(‘s down the neck. Torticollis and 
disease of the ^ertebriv should be eliminated. 

(Y) Brain tumois and ab'.cessc's are common causes of 
hcadaclie. The location of the pain often corresponds with the 
site of the tumor. Soinetinics the ])ain is increased by pressure. 
It may not be eon«itant, but generally it is periodic. Cerebellar 
tumors eommonl\ are on the side opposite to that in which the 
headache is found. Tumor headaches are caused by the pressure 
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obsttnotifig tlie vraa magna galeni or the aqueduct 
(Schinidl), tborti eoiulitionsit lead to iucreased intra- 
pressure. The location of a brain tumor cannot be 
diagnosed from the situation of tin* lieadache. For a fuller con- 
Bideration of these headaches, s(‘e ])a«(* l'>2. 

(8) Psychical strain amU ]muluc(» se\ere headache. This is 

likely to l>e frontal, and ^cnerall\ is ihe r(‘sult <»f ]on 4 »-continued 
^orry or severe mental effort A headache of /^is cliaracter is 
Influenced most by ps\(*hic states. Mental areatly in- 

creases it. In Ibis it diff<‘rs fi«»m a b(.adaeb(‘^n(‘ to increased 
intracranial pressure*, winch U most intlucnced hy nnvlianical 
factors, such as chain;!* iu position oi tin* liead and hody, blcc<ling 
from tlie nose, or hlood-lclling. 

(9) Between lead jausonini; and i*onl, and th(‘ uric acid 
diathesis, jirohahly there is a close k lalioiisbip. All thes(‘ pro- 
duce headaidie. 

(10) Tin* h<*adaclie of anemia is due to a Ii\dr(*mic h;ydro- 
cephalns, wdtli a conseipient rise in tin* intraeianial blotal pr(»ssnre*. 
Elevating tlie head oft(*u causes great leticd*. 

(11) (Wehral art(*iilis: Ot the gciural s^^mptoms of cere- 
bral arteriosclerosis, headache stands first. It is n^nally dull, not 
throbbing, and quite often is dcscnlxd as a l((*lmg as though a 
tight band were coinjir! ssmg tin* he.nl. It occuiis most fr(*<piently 
in the morning, after talking about, and (IiniinislK s .ns tlie day 
advances, except in syphilis, m »A\liieli it is usually most severe 
at night. *A peeuliaiity worth noting in tins chi'^s of jiatients is 
that, even though aiterioM 1< rosis is pu '^ent, lb* le \< also a lowered 
blood pressure, which is j»robal>l\ the result of MCfindary cardiac 
weakness. It averages f*oui 110 to !*>() iimi. llg. The causa- 
tion of the lieadache can he e\])laiiied from Ibe fact that, since 
the cerebral arteri(*s are tcuniiiial arteiie-, a sel(*rosis of tlio coats 
would cause a narrowing of the lumen, wdiieh would produce an 
anemia of the cortt*\ of the Imun. Tlie anemia, of eourse, would 
then produee headache and giddiness. Why there should be a 
Jiystemic lowered blood jiressure, is difficult to explain. 

^ The patient should also be questioned in regard to tlie con- 
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stan(*y of the headache ; that is, whether it is intermittent or 
sistent, and then, if it is intermittent, whether the iutermitteaee 
is regular (periodic) or irregular. 

jNiit.RMiTi N r III vDAfuiLs (J^prlodic Type ). — According to 
Eflinger, tv\()-fifllis of all luMdacbes fniin \\ liicli ])ati outs suffer are 
of the ])oriodic tN]M‘. 'riu* irio'^t iinporfniit, as well as the best 
known, of the p(ri<nlic liradachos is nufjrainc. Two types of 
migraiiK* are rooogni/od: 

(1) The rellc'x iiiigraiiH*, which begins later in life than 
does th(‘ true Aari<‘ty, and is d(‘i»enden1 principalh upon a non- 
iidu*rif(‘d, ])eri|)hertil cause. In this class of cases there is no evi- 
dence of a neurosis in tla^ family, ami tin heathiche becomes 
worse instead of hetten* in middle Iif(\ V pnliminary visual 
spectrum is absdil. Tlu' headachis aie wardtd oft bv ])urgatives 
and la\ati\(‘s, whih, in contrast, the trii(» migraim* luMdachos are 
not iiifliunced In sinh imans, but aie hssinKsl by plidnicetin. 
The [U'incl|)al caiist s <if uthx migraim are v\o strain, constipa- 
tion, and inti'stinal toxemia. These h(*a(iaches may also be pro- 
duced by jK'riplimMl lactois, as iujnr\ to the lUTve following a 
bhnv oil the h(Md, or *1 fall, in whndi the third neiwe has bt^en 
elaniaged. In some (M^cs, alter i(*co\er\ from a head injury, a 
patidi of imMiingeal tliK'keming maN remain and cause head pain. 
In this form there is som(tim(*s a recurn*nt third nerve paralysis, 
and the patient is a(lack(»d hy severe heaelaehe lasting a day or 
two. The thud m ive* leeoveis its fiinetions in the* course of some 
weeks. A visual s|)octiuni ran Iv ilevelops. 

(2) In the* hereditarv ioim ol migraine there is a distinct 
hist(»ry of tin* hc'reditv. (hmrall;\ some menilxT of the family 
has be(*n a sutb nr from this condition. If none has been affected 
with headachis olteu tlicre is one member who is suhjirt to attacks 
of etulepsv, neuralgia, ete. JMigraine apjR'ars in adult life and 
may be caused by jirolonged debilitating di'^eases. An individual 
attack is frequently induced bv the imnses, which it may precede 
or follow, a jiroloiigtsl railvvav journey, a cIos(‘, badly ventilated 
room, great heat, emotion (as anger), excitiuneiit, the use of a 
small quantity of alcohol or tobacco, unusually early awakemii^|pi|g 
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of a meal, or strain of the eyes, especially if the strain is 

the ciliary muscles. 

ilj; : Migraine gives rise to a thn^bbing pain. It begins with dis- 
comfort and gradually ineroases until it is agonizing in its 
severity. It generally begins over one eye and then spreads to 
the forehead and the side of the head. It is iner(‘ased by bending 
over, by noises, or by any snd<len exertion. .b]aling may also in- 
crease it. Drinking alcoholic lM‘vcrag(‘s and smoking make it 
worse. Strong liglit angnH‘nts the dii^trcss. IJocanse of all these, 
the patient gen(»rally socks a quiet and <lark room and lies very 
still. 

A sym])t(>in almost palhognonnniic of migraine is seinti Hating 
scotoma, which a]>p(‘ars hefon* the pain eoiumcnccs. 1'he scotomata 
appear as floating dark s]>ot.s in the visual Held, the horders of 
which are often serrated and illuminated. Some see only the 
illuminated (*dges of the spots, ami may eomplain of dnlmvss of 
vision. 

The individual paroxysm of pain may last for a few minutes, 
or an hour, while the period of attaek may last for a few hours or 
all day. The ju'cmonitorv sym|)tonis of migrane are lassitude, 
irritability and incapacity for arduous work. They oftem appear 
in the evening beforcj the attack, while on the imuuiing of the 
attack the ]>atient comjdains of ninnhness in the licad and an ex- 
tremely tired f(»<'ling. The pain begins gradually, and is f(dt 
deej) in the head, with a sen>ation as though the Ijoad were split- 
ting. There are also a Imrning and a senses of pn*Hsnre in and 
behind the eyes. The pain, as a rule, is unilateral. It is ass(^ 
dated with a feeling of distress. J.oss of appetite and cold feet 
are often j)resent. The physical signs associated with migraine 
are: a generally pale face (though it may Ik* red), injected con- 
junctiva*, narrowed jialyiebral fissure* ami eontractr‘d pijj)ils. The 
contraction of the pupils is an irnportaol dilfcrcnlial "sir/n, as in 
all other conditions where severe pain is pres(*Tit tlic pupils are 
dilated. Vomiting, as a rule, finally occurs, and when it doe.s the 
Jli^eadache ceases. 

,, .True migraine is the most imiiortant and commonest of the 
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forms of periodic lieadaclie. The severe pain in head 
to be duo to an jnen^ase of the iiitraeranial pressure. The hennihjkln 
oprtiu, the (limners of a ision, the luiinbuetts in the tongue, eheeheti: 
arm, and flu* leinporary a])lia‘^iu are all suggestive of sudden BLt* 
terial con'll ricfioii in the cortex.' Voiniting is also a most char- 
acteristic siiiu of el(‘\ation of intracranial j>rchsnre, 

llriinton is also in accord with the* arterial constrictive hypoth- 
esis, for he (daiins that the pain of migraine is duo to a con- 
traction of the ])<‘ri])h(‘ral part of the tcmjmral artery, and a dila- ' 
tatiou of lh(» ])ro\imal part, lie notic(‘(l that in every case of 
niigr.iiiK* the carotid uas \\id(*ly dilated, wliilc in many cases the 
pcriplicral j)<irt ot the temporal artery s(M*med to he contracted) 
and in otli(*r eases dilal('d; but, iu e\(*ry ease, the little branch 
wliieh turns ujA\ar(l on tla» f<»reli('ad was found to he firmly con- 
lraet(‘d. Pressure uj)on the earotid uould oft(‘ntim(‘s relieve the 
pain, which e(‘as( d as long as the pressure was maintained, but 
retunu^l as soon as the* pressure uas nmuned. Pressure ii))on the 
carotid arter> of uoe(‘ssi(\ produces pr(*ssure uiam the pncuino- 
gastric m‘r\e, causing gn at di'^tnrhanee to the respiration, with a 
^‘feeling as though tlu' entire chest were contracted, or as though 
someone uere pressing down with a giant's weight upon it.” 
Th(*refor(\ pr(\ssure on the artery, because of these symptoms, 
cannot he long continued. 

These \iews of I>ruutou are iu accord with the opinions of 
Ediiiger and Hani", wIkj also think that migraine is accompanied 
and eoiiditioned 1)\ a cojiiractiou of the jieripheral arteries. While 
as y( t no va'^ocoiisfrictor iierxes can bo found in the brain, the 
pale eyegroiimls, the general xascular spasm xvhich causes dizzi- 
ness, and alvso the occasional disturbances of speech all seem to 
eontinu the aiieiuie hy})othesis. Another idea of the cause is ex- 
press d by Jellith', who folIow\s S)>it7ner in beliexing that migraine 
is due to an absolute or relative stenosis of the foramen of Monroe. 
Aecording to the same authority, an oeeasiotial hyperemia of the 

1 Although corobral arterial eoustrietiou has been given by many 
author^ na a 4ause of iii(ioaMo<1 intraeranial pressure, it seems to me tjiiit 
the arterial eonstrietion does not cause a congestion but an anemia, and that 
|;he primary condition is not an arterial constriction but a dilatation. 
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to k li;^reioia of the choroid plexus. This, in turn^ 
a^hlses 4 greater narrowing of the foramen, and an increase of 
iSbl^sion in one or both ventric*h»s. This niiises a still further con- 
gestion of both choroid jilexuM's, and iucreiiM'S the narrowiug. 
!l^e vicious circle otuitiinies until the ])n‘ssur(* is relieved or the 
tension is reduced by a shock roa(*tiou, such as occurs in vomiting, 
or in the use of the vasodilators. 

According to ]..evi and Rothschild, th(*ro is alsf> a inigraiiio 
ducpto a diminished secretion t»l thvroidiii These doetors have 
succeeded in aiiielionitiug se\en cases of migraine with th\n»idin; 
and in their descrijitioii of tlnroid migraine tluw say that “the 
existence of tlii^ affection is evident h\ tlie migraine being re- 
lieved with tliv rt)idiii ; hv th(» 1 j\ potliv r(»id signs we in(*c»t in jx^oplo 
sufiFering from migraine; l)y the autoth(wa])v (d* ]»r(‘gnancy; by tlio 
influence of feimilo M*\iial life (puberty) on lli(‘ ap]»earauce of 
the affection; by the parox>smal erisc*s (during inc^nslrnation) of 
the affection; and bv tluur cessation at the* menopause. Thyroid 
migraine svmi>toms ilo m>l elifler from those* of eomnu)!! migraine*. 
It is cilh<*r {ire^cocious eir tareh, he‘re'(litar;v <>** a(*(piir(‘d; unilat(*ral 
or bilateral; symlreimie or h>mptomatie*. It may laht only some 
hours e'lr days, but is alwavs pan^xvsmic.” 

Other cause's of j)(*riodic lu'iielacbes are*, malaria, syphilis, 
habit, liysteTia, lymjdiatism. 

If the ]K*riodic lie*adaclie* is due te) rna/iiila, there is some 
malarial history. Chills, fcve*rs •and sweat-' occur, an cnlarge»d 
spleen can be palpated, and jda'-nmelia can be fe)und in the* lilood. 

In lie*adaehe due hi stfp/nh^, the* jiain, as a rule*, occurs at 
night, and is usual afte'r e\citeme*nt. 

Habil Ilvadache.’- If a pe»rieidic he*adachc* eiccurs at the same 
time of the day or Avee'k, examine* fe»r some dise'Use eir habit, in 
the history of the jiatie*Til, which wemlel he* likely to bring on 
headache, or to act as a j)re»elisposirig factor in its preKluctiori. 
Inquire into the manner of work, s]e*e*ping, eating, etc., of the 
patient. 

hysterical headache may W present, in which case there are 
signs of the hysterical involvement. 
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Ross speaks of a form of headache which he calls the lymphaii^ | 
headache , lie describes it as having the following characteristics; 

(1) It is pn^senf, and most severe, on w’^alking, and tends to 
less(‘n 111 iiiteii^it\, or altogether disa]>pear, in from one to six 
honr-^. 

(2) It usually manifests its(df as a dull, heavy ache, or as 

a frontal or lein])oral throbbing. frequently it is occipital, 

vertical, or uniJatdal. Inirc<|iK‘ntl;\ , also, it is ncnralgie. 

(i{) In its l\|)ical fomi it i-* c\(‘C( dingly chronic, often of 
s(‘\(ral duiation, and most inti.iclabh*. It i^ the common, 

occasi(»nal li(*ada(*lie to winch most jKoph' ar(‘ Mibjc'ct. 

(1) It is associated 'witli a deficient coagulabilitv of the 
blood 

assuiiK^l bv jiatunts snlhring from the different 
varieties of luMdaclies are illustrahd m Figs, (hi, (i7 and 08. 

Ill all of lli(s(» li(ada<*lus, tlie jirincljial factor sought 1\\ the patient 
s(*(rns {() b(» the application of pressure o\cr the painful area. 
This, in marlv all casts, relie\(s the pain; so it is jios^ible that 
in tlitse b('a<lacli(»s the ])aui is a snptuHcial jiiessnie phenomenon 
(skin, muscles, et<*., of scalji), and that pi’(‘ssiire ap[>li(‘d oxer the 
area of local pain rnmneh the ctiiigestion and thus rt'licxos the 
|iain. 

Ilvjicralgesic zones of the head, aeeording to llannsa (021)), 
fretpieiitly occur iii lesions at the ha-^e of the skull. The most 
counnon of the^' an* the rtsult of hulhl wounds of tlie .skull, 
basilar fractuu's, and < tuicussmn. The /ones may lie in the area 
of distribution (»f the second to fifth cervical segment^ — or in the 
distribution area of the trig(*minus. JIannsa, as well as Wilms, ^ 
Alilmr, ^^)rschut/, (lairmoiit, etc., claim that the cause of these 
zones us a lesion of the sv nipathetie. 

In this eonneetion, also, Head lias observed that most of the 
viscera cause pain which is referred both to an area in the body 
and, in nuin;s eases, also, to one in tlu* h(*ad, wla^re it is expressed 
ns temhrness. Head found that these areas were associated with 
certain visceral areas of tenderness. These associations are given ^ 
by Head in the table on page 205 (Head, Brain, 1894, p. 464), 




Fig. 69 — Frontal View of Head’s Zones. 
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Fi(. 70 -Laukvi Oh III ad's Zones 
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S l^ MBCtos tbat “all the thoracic and abdominal viscera, which 
into the dorsal areas of the scalp, are supplied by 
mi^l be termed the vaj’o-ghisso-pharyugeal nerve— this con- 
xjgting of the vagus and the jjlosso ph.ir\iic?eal nerves. These two 
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Fig. 71 — Lateral Vilw of IIlad's Zonls 
j (From lit atl ) 

* 

nerves represent the viseeral branches of a set of nerves whose 
aimatic sensory roots are to be found in the sdisorv yioitiou of 
the fifth nerve. Thor(*fore, it is jio'^sihli to iindi r-itand liow the 
impiilses passing up the vagus may bt teferred to the ilistrihiition 
„ 'Kpft'iNf the fifth nerve. 
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Fig, 72.— Posteeiob View of Head’s Zones on the Head. 


AsaocuUeH Area on 
Scalp 


Organs in Particular Relation 
mih Those Areas 



Area an Body 

Cervical 3. 

Cervical 4. 
Dorsal 2. 

Dorsal 3. 

Dorsal 4 
Dorsal 5. 

Dorsal 6. 

Dorsal 7. 

Dorsal 8. 

Dorsal 9. 

Dorsal 10. 

Dorsal 11. 

Dorsal 12. 


Frontonasal. 

Frontonasal. 

Midorhital. 

Midorbital. 

Doubtful 
Front oloinporal. 

Front oteinporal. 

Temporal. 

Vertical. 

Parietal 

0<Tipit al. 

Occipital. 

Occipital. 


I Apices of lunj?. 

Liver. 

SloTiiaeh. 

Aortic orifices. 

LuiiK. 

f Lung. 

j Heart (ventricles). 

[ Ascending arch of aorta. 

Lung. 

Heart (ventricle's). 

Arch of aorta. 

Lung. 

/ Lung 

\ Hc'art (occasionally). 

f Lower lolu's of lungs. 

\ ll(»art (auricles). 

{ Haw'S of lunp. 

H('art (auricles). 

Stomach (ciu*diac). 

( Stomach, 

\ Liver. 

[ Ujiper part of small intestine. 

( Stomach (pyloric end). 

\ Upper part of small intestine. 

I Liver 
Intestine. 

Ovanes, 

Testes. 

( Intestine. 

Fallopian tubes. 

Uterus. 

Bladder (contraction). 

/ Intestine (colon). 

I Uterus. 
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896 REGIONAL Pi^ ■ ; 

PAIN IN THE BACK 

This includes all pains from the base of the skull to the 
Th(‘y may l)e the result of a lesion of the structural umtS'''|i^ 
the back (skin, muscles, nerves, or bone), or may be referi^ 
from other r(j,i^ions. The skin of tlie back is hypersensitive 
many of the disciases of the, internal organs — in these the zones ot 
Head are, as a rule, pronounced — and in all cases should bft 
sought. In many of the infections disc^ases the skin is also very 
sensitive, both to touch and to pricking. 

In examining the hack for the presence of pain phenomena first 
try light touch and pin-point ])ressur(*. Tf these are not painful, 
make deep pressure, or grasp the muscles between the fingers; 
should the patient now comjdain of f>ain, we may conclude that it 
is the muscles whic'h arc allcc^ted. The muscles most frequently 
affected are in the neck, and tin* most common affection is rheuma- 
tism, which in the neck produces torticollis, and in the small of 
the ba(*k lumbago. Th(*s(* rheumatic aff‘e(*tions are (diaracterized by 
a sudden onset, the groat i)ressure sensibility over definite muscular 
areas, the increase of tlie pain on moveunent, and the favorable 
influence through imissagc, faradizati<m and heat. In many cases, 
also, the pain and t(*ndcrness seem to be iiillueneed by the weather, 
becoming much worse on rainy days. Only by their course do 
the chronic rh(‘iimatisms of tlie back muscles differentiate them- 
selves from acute forms. Johnson {Brit, Med. Jour., 1881, 
p. 221) mentions hack ])ains, which lasted a long time, and which 
appeared on bending forward. They were double-sided, and only 
unilateral if the vertohne were held crooked. These pains were 
worse after their onset, and diminished after a little movement 
I have observed a similar case in a colleague. In this instance; 
however, not the muscular but the tendinous structure was dis^ 
eased. The colleague complained of back pain, w^hieh would ap-' 
pear at certain parts of the vertebral column, upon motion CHT, 
fixation; for instance, it would appear if he stepped from 
pavement incautiously, and upon strong pressure. Examinatip^^ 
showed, in this otherwise healthy individual, a hi^ degrea^^lH 
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liltility of the vertebral spines of tlie two lower thoracic verte- 
Bspeciallj sensitive wore the connecting fascial ligaments, 
overlying skin was also sensitive. Deformity was not pres- 
'ppAf and sudden pressure o\er the vertebrje was not especially 
painfuL There was, th(*refor<‘, no r(‘ason to lliink of a destruc- 
tive process in the bodies of tlie \ortel)rjr. I It^arned tliat the col- 


league had worked witli a mieroseo])(‘, in a sonieuhat uneomfort- 
able position, several hours dciil\ fnr many W(*(*lvS, the mieroscope 
being placed so low that he liad to Wiirk willi his liaek very much 
bent. After working A\ith tlie instniiuent in a helttT position, the 
pain disappeared in a ^liort lime witliont fiirllior llieraj^v. 

Since liimhago is so frcspumlh eonfnscMl with that of neuras- 
thenia the following lahlo of diagnosiie <liHVv(*ne(‘ is a)>p(uided. 


Fain located. 


Method of onset 
Influence of motion 


fjUtnfmi/n 


V( urn Hi hi mn 


In the K'gton of the lowei In the saeial n^^ion and 
1 u m h a r v e r t eb i a a n d i Hjire^ids iipw m d 
Hprnids out Hidewaid 


Sudden IVeiy j^ridual 


I n( reiis(‘s pain 


I No aelion on the pain 


Points of tenderness Piessure on im leases the No pressure points 
I jiain or also pioduees it I 


Psychical influence 


Mental slates liave no in-' 
flueiK'e I 


Is influem ed great Iv by men- 
tal statics, in I tat ion (pay- 
(hieal) mcK'ases the pain, 
di\( iHioii teduees the pain 


Vertebral column 


Often some ehuiifl^e oi de-'No ( hangi* oi deformity, 
forraity present, such ta- 
Bcoliosis this (an be dif- 
feientiiited fioin other 
foniis of scoliosis b> hav- 
ing the patient he on the 
affect e<i side, in a sliaip 
angle, when the S(*oliobiH 
disaj>i>ears. 


Myalgia, due to iovevkla, is nicely illustrated in those infec- 
tious diseas^es in which liackaclu* is one of the most jiroininent 
$ymptQms. in small-pox the jiain in tlie back is so &(‘ver(* that the 
jpatient, in many cases, is in the greatest distress. The nature of 
this pain> however, docs not long remain in doubt, for the presence 
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of rhe eruption soon clarifies the situation. In the so-called 
l>oiu3 fever, of the Southern States, it is also most severe. Amc^ 
the otlior infoetioiis diseases in which backache is a prominen 
symptom arc relaj)fliiig fever, influenza, tonsillitis, typhoid feve; 
and di])lilberia. 



Eig. 73. — FicniRE Siiovvincj the Modifications of Pain in the Lumba 
Uecjion hy Change, of Position. 

The arrows indicate the direction of movement and + indicates increas 
of pain, while - indicates decrease of pain in the diseases mentions 
when the motion is made as indicated. 

In myalgia from sprain some history of injury is iisnallj 
obtainable, and in some cases evidences of traumatism are present 
In myalgia dii(‘ to faligue the pain is more of an aching character 
Sitting nj)right or standing increases the pain. Ease may lx 
obtained, as a rule, by reclining. This condition is froquentlj 
associated wdth neurasthenia, anemia and depressed mental oi 
physical states. Such a fatigued state is frequently experiencec 
by dentists, mechanics, barbers, surgeons, or comes on after eer 
tain forms of exercise, such as rowing. Pain may also be due 
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rtljfew^TBgtion in the subcutaneous tissues, as in perinephritic ab- 
tod inflammation of the retroperitoneal glands. 

> In the neck, the sternomastoid muscle, cither as a result of 
lehanges in its substance (result of toxic irritations), or as a re- 
flex from other adjacent structures (neck glaiuls, Ludwig’s angina, 
vertebral, or local lesitms), or from nourolic influences (eitlicr 
congenital or acquirtMl, acute, or chronic), becomes so sensitive 
that it remains in a state either of tonic or clonic contractions. 


When the contractions are chronic tlu‘y abate gradually but 
quickly reappear on the least irritation or uttem])t at movement. 
This condition is termed torticollis. For a fuller d(*scri])tion of 
this the reader is referred to sp(‘cial works on the sul)j(‘ct. 

After a consideration of tln^ muscles as causative factors of 


the back pain the vertebra and joints sboubl next be considt'rcMl. 

Vertebral diseases, as tubenmlous caries (when inflammation 
is acute), cause ])ain, elicited either by sharp spinal shocks made 
by. forcibly pushing the head dowuwanl, or by liaving the ]>atient 


stand with feet together ami tlaui, aft(T elevating hims(*lf on his 
toes, bring the heels down to ihe, ground with consid(*rable fon^e. 
When vertebral disease is j)n‘sent, jaiiu will usually be bdt in 
the diseased area. Involvement of the third t(j the fifth vertebra 


generally gives rise to more pain on bending forward or back- 
ward than does involvement of oilier v( rtebrte, b(^cansf; it is at this 
level that flexion and extension of the spine rimst frerjiumtly occur 
(Cooper, 807). 

Leukemia with vertebral myeloma may also giv(t rise to back 
pain, likewise, also, the vertebral imdaslati*? growths, (^specially 
prostalic, mammary, or adrenal tumors. 

TIkj sacrovertebral joints are also a fre(pu‘ijt cause of back 
pain, which may he either the result of iiiflauimal ion, or of dislo- 
cation. If of inflammation the same signs ami symptoms of in- 
flammations are found as in other inflamed joints (sf o page 2JU)). 

Dislocations also display here tlie same signs as when they 
occur elsewhere. Here, however, should be mentioiujd tlm sacra- 


,Jiliac dislocation, the pain of which causes it frequently to he mis- 
, taken for lumbago and sciatica. However, in this condition the 
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pain is i 
anus. T 

For tli(‘ elucidation of this lesion Goldthwaite (800) haiSi 
inulatetl Iwe lesfs, (an anterior and ]>osterior one), which 
known h\ lii^ name, lie deserilxs them as follows (Annals 8urg», 

Vol. LI, No. f‘5, |). LJO ) : 

“For lhr‘ anlciior j»Liee Ihe ])filient on a hed with, say, 
the rii;lit liinh fi\(‘d on tin* hed ; lla n the left le«^ is lifled from the 
hed without fl(\ini» tin* kn(*o. If Jt docs not go as high, if the 
ext(‘nsion or flexion <»f the limb, when the limb is (‘xteridcd, is not 
ecjiial to tliat on the oth(*r side, and if the j)ain is acute, we susixjct 
an anterior dis])laeem( nt of the* sa(*nini. The j)ost(M’ior test can be 
nuide h> extending the limh ujiward, with the ])atunt l\ing on the 
face.” 'riie diagno-is h(lw((n miisenl ir and liganumtons pain of 
the spine (roojier, s()i> ) is that ])tissi\o pos/uting will eanse pain 
if the liganuMit-* an' in\ol\ed, while if the muscles are involved, 
active jiostnring will eanse pain. 

lieviiohls and Lovett ( SOa ) aUo speak of eas(‘s in which, owing 
to an ahiiormal sttKiping forw.iid j) 0 '-ition, the* ccnt(»r of gravity 
is moved forw ml, and, as a coiiseqnen(*(*, considcmib’e strain is 
thrown up(ui the liganumts and hack miischs, with the consequent 
jirodiiction of pain. 

Osteomalacia i-. aLo jn-odiieti\e of v(‘rv s(‘\ere hack j)aiii, but 
the as^uciatt'd pngnaiu'v and the tvpical pidvic and sacral de- 
formilv render its diagnosis <msv. 

J’aiii over the coc(*v\ (the so-eall(‘d coecvdvnia) may be due 
to injiirv of the eoeevx from a fall, or from over-distention of 
the inferior jielvic ontUd during ehildhirth. It is also found in 
hemorrhoids, anal fissure, and proctitis. Lesions of the conus 
inedullaris als«)iiiav cause pain ref(‘rrod to this region. 

Ihfirred pain may be felt in the hack and be preseut, either 
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L the sacroiliac region, and extends down to and Oter 
icre is also rigidity of the rctrospiual muscles. 


as a result of disease of the viscera, or of some more distant organ 
or region. The vise('ra lesions, most of which commonly give 
rise to ])aiii in the liaek, arc: the lungs, stomach, intestine, liver, 
and gall-bladder, kidney, pancreas, spleen, and pelvic organs. 


Lungs. --Affections of the lungs, if they extend to the pleun^ 
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lead to pains which arc felt in the back^ especially as 
patients localize the jjain? in the upper part, in the intra- 
f^it^pular space and in the shonl(l<»r, if the area of disea’^e is local- 
in the apex or in the upper lohe. The more fre<iuent cause 
for such a condition ni*n h(‘ a h(*i»inuiu^ tiiherculosis. JVessuro 
sensibilitj' of the skin and nniscnlatnre, in llu* ahove-inentioned 
region, is not oft(‘ii pre^eiil. Inen.ise of iIk* ])ain in l>n*alliing, 
and especially in eonohini!:, «>i\<‘s an indication, and an exact 
exaininafinn of the liin<»s iiiak(-> lhf» eaiist‘ (*lear. 

Heart and Aorta.- du'-l as fre<|iu‘nt eans(‘s for l)aelv pains are 
affections of the heart or of th(‘ aorta. Here the j)ain o(*enrs not 
only in the hack, hut also ina;v he fomnl as r.idiatini; ])ain in the 
arm, esf)e*iall\ in the Icd't arm and in lh(» h Ir sIkhiIiKt. A fre- 
quent eoniplaint of swell ])ali(‘nts is a s<Mi-»alinii of eonstrietit n of 
the thorax, as tlnnu^h it were hmutc pressed in a \is(‘; hut in this 
case the hand of the eorr< spondiuijr p*iri of iIk* haek, or the* shoul- 
der and the left arm, aie o\ersensiti\e. It will not he hard to 
diflFerentiate th(‘se ^arieli(‘s of pain from those which are caused 
by disease of the sjiimil eorel or of llw* elwra. 1'lie eirewmstauei‘s 
that hearl jiains almost alwa;ss occur in pare>\\sms, ami th.it these 
attacks, in the first ])lae(% are* (*alleMl forth throiii;h hxlilx i‘\e*r- 
tion, ])syehical irritation, etc., indieMle their e)rii*in in the heart. 
An exact examination dme*m<rs cliani^es in the aorta and the ear- 
diac iiiiiscle. AlKse‘ne*e of si»>ns of a spinal e’ord elise*ase* eonqiletes 
the findina:. 

Stomach.- With the re*ferre»el ])ains of f;astrointe*stinal vis<*i ral 
disease aie asseieiateel tlie* li\ f»ers(msihilit\ e)f the* skin and miisen- 
lature of tlie j)a infill rei^iou, and of the e*orre*spomlini^ part of the 
vertebral eolumn, on the* j(*ft side, in jiarlieiilar. Hut these jiains, 
as thej^ are especially ohser\e*el in ulcer of the* slomach ami in 
pyloric bteiiosi**, are not \ery ehffienlt to eojuiect with the stoinaedi, 
since their apjiearanee and variatiems in inte^risify deqieiid chiefly 
upon the taking of neuirishrncnt, ami especially u])on the quality 
of the food. It is unneee'SHary to ‘-ay that the further examina- 
tion of the stomach, in such a case, must jielel siLms of disease of 
^ that organ* In many cases of total stenosis aiie] cramp of the 
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osojiLa«:u^, a «.ovore pain is frequently felt in the shoulder regiott^^ 
and a "inllc' sonsatioii is experienced in the thorax. 

Intestines.- Pehic ])ains are frequently due to diseased proc- 
esses ill lli(» iiilcstine. (Jas collections in the large intestine pro* 
diic( jiaiii ill the ]>( l\ is and in the Hanks, the cause of which 
rc\(‘als ilsdf upon tlie application of a pur£»ali\e. Intestinal 
iilf(is do not so InqiKTilly cause pc K ic jiaiii. On the contrary, 
j)el\ ic jiaiiis in c.in inoina are an imjKirtant diagnostic jdienomenon. 
VtrN fre(pi(nfl> lluy are associated \Mtli a radiation in the limb 
and in tlie ])(*i iin urn, espcciallv if the carcinoma is situated in a 
deeper jiart of the colon. Yet, lure the jiaiiis almost ne\er appear 
witlioiit accompauMiig s>m))tonis. Vcr\ fiKiiumtlv they are asso- 
ci.ifid with iiitistiiial svm|)toms, so th.it tlu ir recognition causes 
no (lilhcnlt\. ()n]\ an intlated colon can, as a hiiiiilc jiathological 
enlit>, ])i*oiln(c dull pain in the ha< k, usually on a le\cl with the 
kidiK \s. Put li( i(» an ( \.nd anamnesis, with the fact that the onset 
of th(‘ ji.iiii ihqxmds iijxni the passage of fec(‘s or of gas, makes the 
diagiio'^is cl( ar. 

Liver a>nd Gall-bladder. — One obsenes, ^(*ry frequently, in 
Iner ami gall-bladder trouble^ ]»aiiis in tlu* shoulder, in the arm, 
and in the b.uk- .ilmost always on the right side. There is often, 
also, an (xcessiM* ^(nsihilit> of (lu* skin and of the correspond- 
ing muscnldtiue. This c.in he demonstrated upon jiickiiig up 
fohls ot tlic skill and ])ri*ssnig upon ccTtain jdaces (the region near 
the* tiiilli to the twdlth \ertehial spine). When tlie remaining 
Mgn*^ of gall bladder .ind luir disease are found, the diagnosis is 
comjiletc. 

Kidney. — The spontaneous and pr(*ssiire sensibility in diseases 
of the ki(liie\ ( iiiHamm.ition, eiiiholisin, congestion, tuberculosis, 
iiioplasin) IS situated in tlie Hanks and j)el\ie region. Frequently, 
also, In pen sthesia of the* skin ib found. Here chemical and 
microscopical examination of the urine make an important dif- 
ferentiation. In coiineetion wdth jiiis inHammation (perinephritic 
ahsc(‘'-s) pain occurs in the lumbar region, which is increased by 
touch and ]»r(ssiirc, as w^ell as by coughing, sneezing and motion. 
In a bimilar manner, the pain of nephritis manifests itself. Badh||e 
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itictti occurs in the thigh or is present in the form of an intercostal 
neuralgia. Patients with kidney stones complain of trouble and 
^ pressure in the lumbar region. If the pain is iiileiise, and takes 
the form of colic, it radiates* <lown\\ard, as a rule t thigh, testicle, 
ovary). Frequently, howe\er, it is found iu the lumbar region 
and in the loins. The direction ot this radiation, and the circuin- 
stance that the liimhar laiiii is inereasc'd, if one makes a journey 
over a rough roa<l, wiaild lead one to think of a kidiuy stone, 
further signs of which are disclosed upon examination. 

Pancreas, Spleen, etc. Of the ]Mins of man\ lumomtiv af- 
fections, it is likewise kno\\n th.it tlu*y radiate' iu the baek, or (in 
girdle form) towards the Iroiit. Fn'(|nenll\ diseases of the 
female genilaha lead to severe p(d\ie ])ain, and liually the spleen, 
also, under souk' eondilioiis. prodiiees pain which ladiates into 
the pelvis, tlu* l(‘ft slioulder, tlie l(d‘t shonId(*r blade, and the inter- 
scapular region. S]deen tumors, especialh, priKlncc' ])ain, and 
their presence will be thought of as an assoeiatcsl condition by 
the presence of the alx)\(* deserilxMl ])ain. 

The jxlvic organs (nt('rns and o\ar\) arc probably the most 
.frequent causes of backache in woimni. Tlie jirimupal lesions are 
a malsituated uterus (n'troversion, retrolh'xion, or lli(‘ binding of 
it down to the jiehic iloor by aclhesions, in wliieli tlie p.iiii is 
worse just before the menstrual pc'riod) ; and inllammation of the 
uterosacral ligaments ((larrignes, SO:]). Tender spots on eitlw'r 
side of the .second sacral vertebra •a re due ((Jarngius) to eelliililis 
of the uterosacral Jig.inu iits. JVessnre over tin iiillaiiied nt«‘ro- 
sacral ligaments produces pain at th(»se j^laces. 1'he |).iin is worse 
on exertion, esjieeially in svv(»(*ping. S(*\nal inlereonrse is fiaiii- 
fiil, as a rule. Examination wdll disclose the abnormal and pain- 
ful ligaments, rregnnnry and nierusiruaftan are also potemt causes 
for backache; but in these conditions tluTc is generally }>res<*ni 
some previous disturbance of the lumbar structures which pre- 
dispose them so that the addition of congestion or traetion, result- 
ing from pregnancy or menstruation, produces pain. In some 
cases, during pregnancy, an actual redaxation of the sacroiliac 
ligament is present (Andrews and Hoke, 806). 
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Inflaminations of the uterus may also cause baekacha 
a fuller consideration, see ‘‘Pain in the Female Genitalia,.” Cha^ 
ter XXXII.) 

The fjrniloui inanf otga^ts in the male ('prostate, semiiml 
vesicles) caiisr* luinbar pain. The urinary bladder, also, when 
diseased, fre(iiienfl\ ^iv(‘s rise to pain in this region. 

Ihick jiaiii nla^ also he caused by static foot errors, hysteria, 
an(*mia aiid chloro^-is. 

In static foot ctrots the ])am is relieved on the patient lying 
down, or on the correct ion of the errors of position. 

“Jn tnjstaia tlu backaclie is usually referr(*d to the lumbar and 
sacral regions. Tt often extends upward over tbe dc'rsal area and 
downward o\er the gluteal inu^el(‘s” ((^iara F. Dcrcuin, 150). 

Anemia and Chlorosis. - The anemic and chlorotic individual 
very fre(pientl> complains of back jinin. Tt occurs as rheumatic 
pain, which is niosl s(‘\ere in the inoniiiuj;, aftcT arising, and im- 
piwes during the ffirenoon, if the patieiil moves about. 

The lesions of ihe spinal eord eausing ha(»k pain have been 
previously euiisidcred, and will not be dwelt upon here. 

PAIN IN THE LIMBS 

After the consid(»ration of hack pains, it is next in order to 
diseusb th(' jiaiiis which usually are present in the limbs. The 
vpper limhs are jirohabl^ tioI so freejuenth subjected to pain sen- 
sation as ar(» tlie lower limbs; and when they are, the causative 
factor is inon* likely lo be of a eireulatory nature. The principal 
pain areas an* in the joints, which are frequently affected by 
rlieumatisui. Tbe shontdit jomi, in particular, is subject to 
gonococcus infection. Oven* the sbouldcT arc also found the re- 
flected piiins from the liver on the right hid(», and from the spleen, 
pancreas and stoinaeh on the left side On both sides pains re- 
flected from the diaphragm, extrauterine pregnancy and pleura 
arc found. In the shoulder also is present the pain resulting 
from iuHainniation of the deltoid bursa, which lies between the 
humerus and the acromion process of the scapula. A characteri||i 
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tbiB pam is^ that it is caused hy elevating the shoulder^ and 
*5:1$ severe until the arm beconieH horizontal, 'when the pain dis- 
appears. The pain is localized ininiediately below tlie acromion 
ptocess, between this process and the head of the hiiirierus. Ten- 
derness is also uiO'>t inaikcd at this ])onit. 

Generalized pains are nsuall;^ ii(‘nrali»ie in origin (for which 
the reader is referred to tin* s((*iion uinUr llraeliial Neuralgia). 

The LowLR ar(‘ grc^alU .itbrted by circulatory 

changes. A slight indication ol tin tNjx* tlu* -.Miiptoinis may as- 
sume is given bv tin* so-called slcrping p.iins uhich follow upon 
the partial stopping of the circulation in a limh. (Jem^rali/ed 
pain of a paro\\‘-Tnal chaiacter, inoic ]>ion<mn(‘(d on the external 
and posterior surfaces than on !h(» iiiuinal ^urlai'c of the limb, 
is likely to lx* due to a sciatica (a coni]>lM(‘ description of uliich 
is given in a s< paiatc section). Win ii the j>.iMi is on tiu* anterior 
surface of the thigh, and runs down and to the* iiimn* ‘^ide, it is 
probably due to iinolscnicnt of the ant( nor eniral luiwc. Should 
neuralgia be jiresent the jiaiii is paiow nial and is of great in- 
tensity. If it is a retcMTcd pain fi'oni pri^svurc* on tin* neiwt* from 
tumors or bow(d acciiiimlations (William ibnee, oOJ), it is more 
of a stead}, constant, dull aelu*. 

In the IoA\cr limbs, the j<»iiits, (‘sp(ciall> tlic Inp joinfs, are 
very prone to tnlieiciilons infection. Tin* hip, wlun so alb*ctcd, 
at first causes a jiain <»ri the* inmr side of and somewhat posterior 
to the knee; so tliat, in main <*as(s, dneaM* of ih(‘ knee* joint is 
falsely diagnosed. Jilie iiinalmii i'- aKo (M)jiiinoii in these* joints, 
and freqiumtl} pain and swedliiig in the knee* follow iijion the 
ieicking of the joint h\ a so called licM l>e>d\. 'I'he* pain is due to 
a stretching of the ligaine nt.s. It ma\ be oiil\ a jniiediing pain, or 
it may be excruciating, if the cartilage*s an* eviiiaht ( llark<*rj 

Flat-fooi, also, is a potent cause* of jiain in the* re*giou e>f the* 
knee. The pain is on the inner ^ide e)f tlie pat(‘lla and ina\ radi- 
ate up anel down the* front ed the le*i*. The* pain is irmedi in- 
creased on acthe e*xercise erf tlie foot, e^i)e*ciall\ bv running or 
walking. Pain m tbe legs which is not iniliien(*e*d by positiem, 
pressure^ heat or cold is often the fore*rnnner of brain he*raor- 
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rhage. When it occurs in persons of advanced years, with hftrcl 
arteries, it should be look(»d upon with suspicion (Musser).' 

At times the hvel is \ery painful ( pododynia) — so much 00 v" 
that tlie [)atient is iiuablt^ to walL Tins ])ain may bo due to local 
conditions (cxohtoses on the surface of the os calcis). Those on the 
posterior and inho-ior surfae(»s are the most fre<]uent (Thorndike, 
‘‘Ortliope<Iic Siirgerv,’*’ p. 101); tluTc may also exist spurs run- 
ning out from the under side of the os ealcis; bursitis of the bursa 
under the os eab*i^; or an associated flat-tloot may be present 
(Keiui’s “System of Siirnery/’ Vol, 11, p. otJ). Painful swelling 
may also b(‘ [iresent on lli(‘ post(‘rior snrf.iee of the lieel at the 
ins<‘rtion of tlu' tunldn-aelnlles into the ealeis. The jiaticnt 
walks with lb(‘ f<*(*t I'xerted, \^llile the nse «)f the ealf-miiscles is 
painful. I^iin Jii the lied may also be caused b\ lesions which 
are at a distaiur, as frojii urethral stricture ( Luxmoor, Rrodie, 
Thompson, Vail Ruren, K(‘\es, and (louTey), \('sicle ealeiilns, eys- 
ticoprostatitis, inllaminatiou of tli(‘ neck of the bladder, cystalgia, 
or neuralgia of the m ck of the bhubler, which, 111 some cases, may 
bc‘ mistaken for bl«ulder stone (Von Pilba, 27:2), reuial ealeulus, 
gonorrhea ( Fournier, 27 1 ), and locomotor ataxia (Seguii and Buz- 
zard). It is also pr(»sent in pregnanev. Pain on the sole of the 
foot may be caused l» exostoses on the iiit(*rnal cuneiform or the 
base of the first metatarsal, or at the junction of the scaphoid and 
cuneiform ( Thorndike ). 

A piMUiliar and [)ainfnl affection of the foot, occurring only 
in adult.s, and most frcipiiiitly in A\omen, is lermed inctatarsalyia 
(Morton's disease). 

“Typical eases of tins affection ha\e smblcn cramj) like pains 
starting in the third or fourth nietatarsoplialaugeal articulation 
and radiating to the tips of |lu* toes and ui) the leg. The sudden 
onset may" lie brought on by" a misstep, or by tlie fatigue of stand- 
ing a long time, and occurs almost invarialdy when the shoes are 
VAorii. In some attacks are infreiiueiir ; in others they practically 
disable the ])atient and are pro\oked by’^ inappreciable causes. The 
pain is so great that the patient removes the shoe, rubs and com- 
presses the front of the foot, flexes and extends the toes, and, af^" 
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timei the pain ceases, leaving no sign, or only a veiy slight sore- 
bver the articulation on deep pressure. The ernmp-liko pain 
may be referred to a single or to several adjoining joints or to all 
the bones of the metatar'^al artieiiLilion. It is iliie to a j)inehing 
of the plantar nerve between the l)ones, or to an abnormal strain 
on the ligament-, eonneeting the heads of the metatarsal bones” 
(Thorndike). 

Tenderness is found on ]>ressiire o^er Ilu‘ beads of one or more 
metatarsal bones, or on latr^ral pressure' in llu' region of the meta- 
tarsophalangeal joint ( Forboh, Monlteal Mvd. Juurn., April, 
1909 ), 

PAINS IN THE ABDOMEN 

If a pain is of a peculiar, dragging nature, increased on breath- 
ing, and es])ecia]ly when <!((*[» inspiration or ciunpletc* expiration 
is ])ertornied, and if it runs round the dust fnun th(‘ (*nsiforin 
cartilage in a slightly downiward dir(*(*tion to the Umlh rib j)os- 
terior, it is generally the n^snlt of diajdiraginatic* traction. It oc- 
curs in great cardiac and resjuratory aclnity, dilatation of the 
stomach, severe tvin[)any, eoughing, snee/ing, or liieconghing. A 
pain slightly Iovvct, and restrieled to lh(‘ area of the liver, may he 
caused by hejiatitis (see Liver). On the left side, over tlu* 
area of the sjilieii, a perisplenitis similar], > will caiisf a jiain. 

]*ain loeali/ed immediatelv in tin* niiddh* of the abdomen, be- 
tween tlie ensiform and tlu* nmbilidiis, may 1 k‘ due to ])auerealitis, 
ulcer of the stomach, gall-stones, cardiac lesions t tricuspid regur- 
gitation), liver and adnexal diseases, epigastric hernia, and duo- 
denal ulcer. Tf the juiu is located around the nmbiliens, the 
causative lesion may be a iiernia of tlu lim^a alba, volvulus, em- 
bolus of the siijierior inesenterie arterv, meleorisin, t,\mpany, in- 
testinal obstruction, swolhui mesenteric glands, early stage of 
appendicitis, ileocolitis and intestinal strangulation. 

Pain downw’arcl and sliglitly to tlie right is very severe in 
appendicitis, oophoritis and salpingitis. I^ain on the left side is 
severe in salpingitis and oophoritis. On either sid(' pain running 
flronTthe back around to the anterior surface of the abdomen and 
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theii down to the testicle or labia generally indicates a' 
ureteral disorder. 4f 

• ^ yr 

Pain below the umbilicus in the mid-line is found in COloi^^|: 

disease, reelal disease, embolus of the inferior mesenteric arteiyi;/ 
• • • ^ 
uterine diseas(‘, or disease of the urinary bladder. 

h^iiui over the entire abdomen results from disease of the 


abdominal wall (myalgia, neuralgia, rheumatism, peritonitis), in- 
testinal perforation, tympanites, enteroptosis, referred pain in 
pmuimonia (in children), and aneurysm. For a more complete 
diseussinii of abdominal ])ain, see (.'ha])ter XIX. 

Pains due to tabes are very frequent in the abdomen. 


CHEST PAIN 

Pain over the eliest in the st(u*nal region may be caused by 
diseased bone, mediastinal indainmation, changes in the medias- 
tinal glands, aortic aneurysm, bronchitis and stomach disorders. 
Over various areas in the chest arc the pains from pneumonia 
and pleurisy. liadiati ng around tlu^ (diest wall and paroxysmal 
in typo are (he fiains of intercostal neuralgia and vertebral and 
cord diseases. Pain localized to the pectorals and made worse on ^ 
raising and lowciring the arm results from rheumatism of the 
pectoral muscle. It can also be the result of invasion of the 
pectorals in cancer of the breast. 

Pain on the left side, over the cardiac region, indicates a 
possible lesion of the heart, and this is confirmed, if it is found that 
the pain runs down the ulnar side of the arm; even as far as the 
little finger. Pain in the breast is frequently present during’ 
menstruation, in pregiianey, and in uterine and ovarian diseases. 
It may, also, be the result of a local inflammation, in which case 
the entire breast is markedly tender and signs of inflammation are ' 
present. 

CLAVICULAR PAINS 

Pain in the clavicular region is frequently associated With , 
new growths (pleura, clavicle), aneurysm of the subclavian, kud:?,. 

" ^ r / 'V..' 

pulmonary tuberculosis. In the supraclavicular region it may 
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due (on the right side) to liver disease, or (on the left; 
to disease of the eolou or stomach (in new growth of which 
search for metastatic glands in this region). In extrauterine 
uanev with rnpliire, jiaiii, when ])resent, is on the same side aa 
the rupture; in colonic dis(‘aHe and diaphragmatic pleurisy, pain„, 
as a nil(‘, is on the diseased si<le. Jhiin over the shoulder is present 
in deltoid bursitis and also, in a wid(*r area, in neuralgia of the 
circumflex. 


NECK PAINS 

When a pali(mt complains of ])ain in the neck, the first idea 
suggested to the ]diysi<*iaii is that he is suffering from some in- 
fhiinniatorv disease of tlie upper respiratorv ])assages. This idea 
is increased almost to a c(*rtainty if, with the j)aiu, there is also 
jUTisent ail inspiratory stridor. It may be a sign of laryngitis, 
thyroiditis, or tracheitis. Should pain Ix'- felt only on turning 
the neck to one side or the other, and should one of the sterno- 
mastoids he in a state of tonic* eontraction, slernocleidoid disease 
or wry-neck is indicated (s(‘(» Fig. tJJl). This lendcncy to lateral 
flexion and rotation is also seen at times in brachial neuralgia. 
Pain above the steriamiastoid and below the inferior maxillary is 
found in tonsillitis, iiitlammation of the inf(Tior maxillary gland, 
or in inflammation of the Hoor of the mouth, the* so-called Ludwig's 
angina. Pain over the os hyoides or larynx is a sign of inflamma- 
iion of the bone. In some cases an inferior maxillary neuralgia 
may be ])res(mt. Ihiiii just jinlerior to the (uir, on the side of the 
face, indicates ear disease', parotitis, or diseased teeth (inferior 
maxillary). 

SUMMARY 

Pain in the biu*k, over the entire vertebral column, indicates^ 
neurasthenia, Iranmaiie spine or mediastinal disease; in the 
betvreen the scapula it indicates pericarditis, lung diseas6j| 
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is present in aortic* lesions and sloniaeli disorders; at tlie a|)(*x of 
the scapula, on tlie left side, 'sjilfMue diMSi-^e is indi(*a.W‘d ; and, at 
about the same level on llie li^lit side (in irianj eases a little 
lower), liver disease is indieaied. Pain generalized over the back 
of the chest may lx due to Tn\almj, Inn;::!^ or ])leural disease. Pain 
radiating around the side of the ehest is diu* to iutereostal neu- 
ralgia* By reference to Fig. 78, tin* local points of tenderness in 
Iffachial neuralgia and in the so-called diaphragmatic neuralgia 
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are bIiotoi, as well as the points of tenderness in intercostuT 
ralgia and in angina pectoris. 
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L()W(m* down in I lie Imek, in tlie neii^libttrliood of the lower ribs, 
are foiiiul Ihe jin^as wliieli are painful in perihepatitis and dia- 
plirapnatic disease, while a little lower is found the area in which 
pain is loeated in kidnev disease. Lower still, and in the neigh- 
borhood of the saernin, are the areas where pain is present in colon 
involvement, retrop(^ritoncal gland, and uterine disease. In the 
entire small of the back are found the occupation-pain, uterine- 
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diaease pain, perinephritic*abscc&8 pam^ lumbago^ and lumbar- 
abscess (tubercular) pain. In the same area, but extending over 
the sacroiliac articulation, ih the pain of sacroiliac disease. Over 
the coccyx and adjacent regions is located the pain due to disease 
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of the coc^^^, rectal di^iase, and ccr\i\ di‘-( is( Pain o\(r the 
buttocks, and luiiniiig down llic outer ^uifm of tlic Iiiub, is 
especially freqiuni in oiaiian and bio id Ji^iimnt djM»rdcrs 

Pain in tin injruinal rc/^ion nia\ 1m due to in-Tiiinil oi fnnoial 
adenitis, and if it ridiatcs down tow ird the tcK)l i1 ma\ be due to 
phlebitis, cnnal ncnralgn, disease of the icniui, tc inoi il lie rnia, 
abdominal tumors jiressingon the eriiial nerxe faneiirvsin, ulenne 
or ovarian tumors, tiibcrcnloiis abscess of tlu fiso.is) 

Pain in a joint mii> re-'iilt from ih<uma1i‘-m, tuberculosis, 
acute synoMtis, stretching of ligaments, or floating ImhIks 
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TIIP] SIONIP^ICANCE OF PAIN IN DISP^ASE OF THE EYE* 

Wh('n sensitive niid soiisory impressions fallinii^ upon the 
retina cxm'd a e(‘rtjiiii inaxiimim in inhmsity lliey become dis- 
agreeable*. If tlieir ititensily r(‘aeli<*s a si ill higher degree the 
sensalion ]n’OV()k(*d is ]iaiiii‘nl. dusi what an* the threshold values 
for various forms of slinmli of the* re*rina are* ne)t all determined. 
Thus, the aclio]) of ve*rv strong liglit on the* eye eause‘s a painful 
se*nsation, with Idimling. Such semsa lions s(*are(*ly ever arise 
s[)ontaneously. They are ne^arly always the result of the action 
of ade(]uato stimuli which have bee*n increased abewo the normal 
limits. Tlu'se disagn*e’alde semsations are to be distinguished from 
others elue to irritation of the iie*rve*s f)f emninon s(*nsatie)n. In 
the descri})tIoiis It) follow the* hitle*r will be simply called pain. 

ITiuler luu’inal conditions an individual is not e)rdinarily con- 
scious of tlie normal retinal stimuli, and if the existence of this 
organ intrudes itself n]>on consciousimss this is usually a sign of 
a patliological condition. This consciousness is usually brought 
about tlirough the* medium of pain. As we do not possess any 
obi(*ctive method for measuring ])ain, we* must rely upon the 
information given hy llm suffering individual, which must be 
chocked up hy our own e'xpewience. Se*lf-1 raining, sclf-cemtrol, 
physical and psychical elistractiem are circumstances which con- 
siderably infliumci* the intensity of ill is pain perception, increase 
ing, diminishing, or even abolishing it completely. 

The same uni*ertainty wliich exists in the estimation of the 
intensity of tlie i)ain dominates the characterization of the quali'* 

i 

1 By Doceut Haas Lauber, M, D., and Olaf Bnttin, M. D., assistants ' 
the Eye Clinic, Vienna. 
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B { piim. In sam^ disease tl&e same pain will not be 
bed in the same way by several patients, and will be differ- 
described by the same patient at different times. The pain 
be described as bhmt, dull, borin*;, burning, pulling, throb- 
;Mx}g Or tearing, but, nnfortiinaU‘]y, there is no possibility of ascer- 
taining \vhether the similar terms ust*(l by ditFerent patients 
describe similar sensatiotis. 

As far as the duratimi nf pain is concerned, vve* are in a far 
better situation. We can more easily believe the eorrectness of 
Statefhents which describe ]»ain as continuous, periodical, inter- 
mittent:, or periodic'aJly exacerbating, ruder eerlain circnin- 
st^ces these eharacterizations can b(^ of great diagnostic value. 

ETIOLOGY 

In examining the different faeb^rs that can cause or increase 
pain in the eye, or its surroundings, \v(‘ find that they may he 
touch, pressure, atmospherical influences, temperature, light, and 
^ tiring of the eyes by work. 

The to])ography of the eye and its af]n(‘xa points to the rami- 
fication of the, first and seeorid branches of the fifth mu’ve as the 
source of the tactile- and eonsccpiently also t>f painful s(‘nsa(ions. 
The third braneli is of but si»condary importance. All the; other 
nerves can be excluded from further consid(Tatioii. As a conse- 
quence of the very exiensive ramification of llie fifth norv(;, it is 
found that irritation of difhu’ent branches of the nerve may pro- 
duce a sensation of pain, or even other symptoms, in the ocular 
region. It is important to emphasize, at the very beginning, that 
irritation of any branch (»f the trigeminus may provoke a sensa- 
tion of pain in its whole distribntion, and, further still, refhix pain 
can be elicited in all those nerves tliat arc in close anatomical or 
physiological relation to the irritated nerves — for instance, tlie in- 
timate association of laehrymation to irritation of the trigeminus. 
Mechanical influences, acting njiori tlie conuja, elicit laehrymation, 
jiUBt as easily as can the irritation of a tiny nerve stem in the pulp 
Caivity of a tooth, or the irritation of the nasal mucous membrane. 
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which are likewise innervated by the fifth nerve. Irritation 
the bulbar terminal branclu^s of the fifth nerve Is generally aOcow* ' 
pauieJ by liypereniia, which exhjnds from the immediate S'or-^' 
roiiiidiiigs of the irritated ]daee* 1o the neighboring parts, and can 
lead to visible^ hyp(*reinia of the eonjnnetiva. The niiiiKtrous anas- 
tomoses of th(‘ liflh lun-vt*. with tlu^ seventh and the sympathetic 
explain tlie frecjinoit relh^x phenoiiKMia, siieh as sne(*zing, swallow- 
ing, j»iij)illary dilataiion, vasomotor and seeretorv disturbances. 
All these r(dl(‘xes can oeeiir in assoeiation witli pain in the realm 
of the fifth nerve. 

From a j)raetieal stand |)oint, ])aiii is very jm|K)r1ant, in a 
double s(‘nse, tirst, as a syni])t(nn of j)artial distnrbanee, which is 
often vagina and allows many ditlenmt exj*lanal ions ; seeemd, as 
the pati(‘nt\s ])iH)minent snbj(»etivc complaint, by (he removal of 
whi(di the ])Iiysieian can gain inmdi credit. 

« 

LOCALIZATION OF PAINS 

The exact locfalization of pains in the eye region may be of , 
sym[)toniatu* sigiiitiean(*e, yet hero we (‘iiconnter many uncertain- 
ti(^s. In a ease of iritis, for instance, we firmly believe that the 
pain rjriginates in the ramification of the fifth nerve in the iris 
itself, and yet many jaiticmts do not eoin])lain of j)ain in the eye, 
hut in the bone surrounding the orbit. * The ]>ain in glaucoma 
has its source in (lie glolx* ; iievertheh'ss, many patients eomjdain 
only of h('a<lache or hemicrania until the tenderness of tin* globe on 
pressure convinces them that the eycdaill is the affected organ. 
Notwithstanding the fact (hat the localization of the pain may 
lead to false judgments, tin* following pages will attempt a diag- 
nostic analysis of j)ain, hasetl upon its localization. 

The Eyelids. — Tlie skin of the eyelids and their surroundings 
may be a source of intense pain in eases of inflammation. This 
pain may be spontaiioons, and is generally very intense when the 
inflamed skin is touched. This kind of pain wliich is localized in 
the skin occurs in eczema, febrile heriKs, herpes zoster, cases -of 
phlegmon and abscesses of this region. In many cases the pain is 
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with swelling of the tissues, so that the real focus of 

I'jfj , , 

tihe disease can be found on palpation. In marked inflammatory 
edema of the lids one finds on touch an increased resistance of 


the tissue, which is considerably increased in some places. If flic 
region of the internal cantlius ligaments Ik' the seat of tenderness 
to palpation the possibility of a beginning daeryoeystitis or jieri- 
ostitis should be thought of. Pain and r(*sistanec at the margin 
of an eyelid suggest a hordeuhnn ; sup(‘rlicial pain of the skin, 
accompanying niovahhi resislanee, points to the diagnosis of a 
furuncle or an abscess, \\di«*reas an iuiinol>il(‘ r(‘sistanee is an argu- 
ment in favor of jieriostitis. It should Ik» naiu'inlx'red that iufiain- 
mation or cicatrices in the. n^gioii lh(» (‘xtcu’ual cantlius I(*ad to 


marked edema of llie (‘vclids, so that th(‘ loeali/.atieii of the painful 
spot and the accorujianying resistance alone |)(‘rmits a diagnosis. 
Tumors of these regions, whieh are (‘xetxMliugly ])ainful, are oeea- 
sional. Neuroma or neurofibroma are to be exp(‘eted. Under C(‘r- 
tain circumstances ulcerated carcinomata (►cciir. I'lii'y are in- 
tensely painful to touch. 

The pain in hcrp<‘s zoster lias a sik*cuiI (diaraeter. It, at tiiu(‘s, 
begins a few days before the appearanee of an eruption; that is, 
during a period when the patient com|>lains of general malaise. 
It 'is frequently impossihle to <*xplain siieh attacks of p;iin eor- 
rectly until the appearance of tlie (‘ruptiou shows the nature; of 
the disease. Tlic pain ill herpes zoster may persist with tlie same 
intensity for weeks and months after the skin lesions an; healed 
and the accompanying keratitis and iritis have* subsided. Nighily 
exacerbations of the iiain are not rare. 'J’he pain fre(jnently irra- 
diates into otlier branches of the trig(*minus not a[»pareiitly af- 
fected by the luTjies. Simultaneously with the ai)p(;arance of the 
intense pain there arises a hy})o- or even iUU‘stll(‘^ia of the skin and 
superficial parts of the eye, so that tlu; <*haraet(*risti(* symphmi 
complex of anesthesia dolorosa may appear. Tlu* sensibility re- 
turns slowly. Hyperesthesia is rare. I'hese cases of herpe.s zoster 
represent the projection of a central lesion onto the peripheral 
endings of the nerves. Investigations of Ihirensprung, Head and 
Campbell, and Lauber have proved that the ])rimary process is 
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lcH*alizecl in the Gasserian ganglion. The skin, conjunctival 
coriiral ehaiigcb are j)robably to be regarded as trophic lesions. In 
some cas(‘s (Kisenlotir) a jx^ripheral neuritis has been found> so 
that not only lisioiis of tin* gangIi(»Ti, bul also those of the nerve 
are to be coiisidrivd in lierj)es of tliia n^gion. 

From these stcitemeiits it ean l»e seen that llie pain in herpes 
zoster is a true iuMirali»i(* pain, as it i-» eans(‘d 1)\ a lohion of the 
ganglion or of the [>eri[)h(‘ral jiortion of the ner\e. It is of the 
eharaeter of aeiiti* inflaniniatorv n(‘Uiitis, eansed some toxic 
agent. It is a palhologjeal ])roe(‘ss, orcurnng in the sensory gan- 
glia, analogous to that in the motor ganalioii (-(dls in acMitc* anterior 
poliom;>( litis or poli()(*iu*( phahnii\( htis. In addition to the virus, 
the nalnn* of whndi is as \(‘t unknown, otla i i ‘iKst's of herpes zoster 
exist. Snell an* tramnatisin, tninois, di‘-(*as( within the ea\eriiou8 
sinus, an(Mii^>snjs of the ophthahnie ailc i\, ])nlsating (*\ophthalmos, 
poisoning b> (MrUin dioxid and ars( nie. All of thes(‘ affect the 
fifth iier\(s and are of etiologieal importanet*. 

A dis(»ase whieh r(*s< mhles her]K*s /osPt in some wa\s is nou- 
ralgie herjics of the eonuM (herpes eonne lumiMlgiens of Sehmidt- 
]iim])l(*r). This is a periodically api)earing affeetion, often re- 
cMirriiig at the satin* hour of the da;v. The attack b(*gins by pain 
in the sujiraorhikil hraindj of tin* filth in*r\e, and is characterized 
by an (*rnptio]i of small ^(»siele'» in the distrihnlion area of this 
branch. The whole alt,n*k pass(*s oi\ in a short time. 

Tin* pain which accoin[)aiiies a fehrih* lierpes of the cornea 
is due &ol(*l\ to tin* (*pitlnlial lesions, and iloes not show' the tyjiical 
neuralgie charaet(*r of the two affections pre\ioiisly considered. 

Se\eral other forms of n<*nralgia of the same region arc to bo 
distiiignislu*(l from txideal frige uiinal neuralgia, wdiich is a 
persist(*iit and >eiw torlnring disease. They show the same’symp- 
tom*^, Init are secondary affections of the trigeminus. Acute neu- 
ralgias are ean''(»d 1)n intlaunnatory conditions, such as orbital 
poriostiti'^, elllJ^^(*llIa of the accessoiw sinuses of the nose, etc., 
and occasionall^ show' relajises. Chronic neuralgias are due to 
tumor, keloids, or to chronic forms of jieriostitis and empyema. 
JS’euralgia of the fifth nerve can also be caused reflexly by lesion^ 
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^ distant regions^ as by caries of the teeth or in nasal affections. 
These can mislead the patient, as well as the physician. It is con- 
seqnently necessary, in casob of ncnrulgic pain of the fifth nerve, 
to examine the entire di'-tribution area of this ner\e for causation 
lesions before makiniij a diagiiobis of i<Iio}>athic or primary (essen- 
tial) neuralgia, 

A diaguo^U of neuralt'ia generally based upon tlie tenderness 
of the nerve-stem to pre^Mire. In the invt'stigation of a ease of 
neuralgia, jiressun hlionld 1 k' applied to llie nerve c‘xits; i.e., over 
the supraorbital forani(‘n, the infraorbital, and meiit.il foramina. 
This exee^siv(» tenderness, aecomjinnied by spontaneous periodi- 
cally exacei baling ])ain, is very eliarae1(*rislie. Tend(»rmss to pres- 
sure is abs( rit only <*\ce])lionally in neuralgia. This svniptom 
alone, hovv(vor, is not suflieimit to make a diagnosis of neuralgia, 
as in li}st(‘ria, also, the braiudies of the fifth lurM* an‘ frequently 
tender to jiressiire. FiirtluTiiiore, teiideimss to pressure may be 
a symptom of a giuuu’al polvneiiritis and not of an isoIat(‘d affec- 
tion of the trigiuuiniis. Kspec ial attrition slionld be f*all(‘(l to the 
fact that neuralgic like jiaius of the Irigenuuns may he sympto- 
matic of glaueouia, or they may be j)n‘enrsors of this disease, 
appearing a long time before the glaucoma can ho reeogni/ed. 

Another tvjie of ])(‘riodieall;y returning jiain in the trigeminus, 
though geiieralJ} affecting only its meningeal brauehes, is hemi- 
craiiia, or niigiaiiie. Ibue th(‘ so-called seintillating scolomata, 
with their characteristic feature^i, are diagnostic. 'Fhe attack be- 
gins v^ith eve sMiiptonis, and, during this j>eriod, the jiutieiit no- 
tices the scotomata with their luminous and generally moving 
margins. These attacks are tlien followed, as a rul<‘, by intense 
unilateral headache, vvitii frequent radiation of jiaiu throughout 
the entire fifth U(*rve area. The cause of the phenouKUia is jirob- 
ably a vasomotor disturbance, which, acting ujxm the rmminges, is 
felt in the peripheral branches id the niTve. 

A very rare affection, likewise characterized bv intense lierni- 
crania, is a recurring third nerve palsy -ophthalmoplegic mi- 
gUftine. Intense hemicrania introduces the attack, to wliicli ptosis 
^ and almost total immobility of the eye, nausea, or vomiting are 
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added. Siieh attacks persist for from a half a day to two days 
or more, and may recur at irregular intervals of a few weeks or 
months. During the int(*rvals of the attack the third nerve 
paralysis rcc(‘(les, but may not comi)let(‘ly disappear. 

Surroundings of the Eye. — Tender pressure points, so charac- 
teristic of nciuralgia, may exist in otiior aff(‘(di()ns of the surround- 
ings of tlu! eye. "riie cause of indelinite pain in the head, espe- 
cially of dull pain in tlu^ forehead, can occasionally be found by 
careful palpation, which reveals the nerve tejulerness at a certain 
jdaee. Temlenu'ss of the bone to percussion and tend(‘rness in 
the n*gion of the trochl(?a are found in many eases of acute or 
chronic affections of the frontal sinuses atid the anterior ethmoid 
cells. Thus, one may 1)C guided to a eorreft diagnosis. Such 
cases eaii be (lilb'rfMil iat(‘<l l)y tlu» exisicuiee of delimited sensitive 
areas fr(»m lh<)S(‘ other eas<‘s \vlK*re tiu' Ik) 11(^ is sensitive through- 
out to pressure or ])i*rcussion, and at the same time is diffusely 
thickeiKMl. TIk'sc lattcu* symptoms ]ea<l to the diagnosis of perios- 
titis and ost(*op<*ri()st ills, indolent thickc‘nings of the bone are 
but rarely due to inllammation (lues, tubereulosis), and, as 
a rule, r(^pr<vs(*nt tumor or protrusion of tlu» bones by meningo- or 
nicningooncephakM*(*le. 

Conjunctiva and Cornea. — Pain in the conjunctiva and its cor- 
neal continuation is of the greatest interest to the oeiilist. The 
abundant end ramilications of tli<‘ nerve ])lexiis of the su})er- 
ficial layers of the eoriiea penetrate as far as the basal eells of 
the epitlieliuin and explain the great sensitiv(*n(‘ss of this organ, 
as well as the great inbMisity of the pain in su])erlicial lesions 
(erosions) of it. The conjunctiva is much richer in nerves than 
other mucous membranes of the body. lutlaminatory or traumatic 
irritation of the nerve endings in the coiijiinetiva gives rise to 
very severe pain, alike torturing to the patient and difficult for 
the physician to abate. Great sensitiveness to thermic, atmos- 
pheric, and light intluences is ])resent, and exposure to these in- 
creases the pain to the highest intensity. While there is not the 
least doubt, so far us thermic and atmos])heric stimuli are con- 
cerned, that the nerve terminations in the conjunctiva and cornea 
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cim transmit pain stimuli and cause such reflex disturbances as 
ilachr^'tnatiou and blepharospasm, yet light, can also give rise to 
painful stimuli, and it is not so easy to dclerniinc how it acts and 
causes pain in corneal and eon j unci ival lesions. 

. It is a fact, however, lhat in corneal erosions or in other super- 
ficial lesions of the cornea, likewise in irilis, ihere exists a great 
sensibility to light (pholojdiohia), evtui when Ihc patients keep 
their eyes c]ose<l, thus excluding atnios})lieric and tliermic in- 
fluences. 

In iritis, whether primary or secondary to keratitis, one is 
inclined to attribule the pain caused by light to ndlex contractions 
of the sphincter, and to the irritation (on pu[)illary di la I at ion or 
contraction) of the stmsory nerves in the stroma of Ihc iris. Hut 
if the iris is normal, and its coiilractility is supj)rcsscd by means 
of a mydriatic, it can no more 1 m 3 cousidm-ed as a sour(*e of pain, 
and other <*auses of the <*oru(*al irrilaliim to light (photophobia) 
must he sought. Wilhrand explains photophobia as follows: 
“Exposure to light lea<ls to the formation of pnxliicts of 
metabolism in tli(‘ ])igmcnt of tli(‘ n^tiiia; if the forma- 
tion of such [)ro(lucts heconi(‘s increased, they may cause ])ain in 
the ciliary nerves of the choroid, which contain filam(‘nis of the 
fifth nerve. If those nerves ar(‘ in a coudilion of j)alhological irri- 
tation, even small (juantities of these pro<lucts of kalaholism can 
cause coiisid(‘ral)Ie pain. This theory, hovv(^vc*r, docs not exj)lain 
why the instillation of coc.aiii iiitcf the con junctival sac, in (juauti- 
ties wliicli can act only upon the su]>(‘rlicial endings of the nerves, 
can in many cases quite sup])rcss the photophobia. This would be 
in favor of an explanation which atlrihiites light sensibility to the 
endings of the trigeminus in the cornea and conjunctiva, analogous 
to the direct action of light upon tlic iris. This theory is, how- 
ever, not satisfactory. 

Hyperemia of the conjunctiva, infiltration of both (ionjiinctiva 
and cornea, dctachnierit of the corneal epithelium in the form of 
vesicles and hlel>s surely lead to mechanical and possibly also to 
toxic irritation of the nerve endings. Tliis explains why the 
pain is so very severe in conjunctivitis and superficial keratitis. 
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Superficial traumata, which expose the superficial and 
Hal nervous plexi, are exceedingly painful. Deeper, 
which penetrate the substance of tlie cpmea and sever the ner^|^; 
st(‘m, are less painful. 

In an irritative condition of the cornea and conjunctiva^ 
tear-secretions retained in the conjunctival sac can cause consider: 
able complaint. The accumulation of tc^ars in the conjunctival 
sac, when an ev(^ is k(if)t under a bandage after an operation, may 
cause great discomfort, and even pain, which can be instantane- 
ously relieved by rcimoving tlic bandage and ojuming the eye. 
Small (jiiantitics of nimuis or mueo-pus, on the siirfaet* of the eye, 
are p(udiaj)S thc! cause of the sensation of a foreign body in con- 
junctivitis. 

In cases of gonorrheal or diphtheritic conjunctivitis the edema 
of both eonjuiKjtiva and lids may lead to siicli stretcdiing of the lid 
that it cun b(^ the source of j)aiu. However, this is easily re- 
moved by simple canthotomy. 

After fortdgn bodies of the cornea or' conjunctiva have beeU 
removed thc s<*nsali(Ui of tluu’r presence frecjuently persists for a 
few hours and disa))pcars, together with the subsidence of hyper- 
emia and thc niparatioii (d the tissue lesions. Observations of 
this kind prove that l)oth liypenunia and the j)ros3ure of an almost 
iTn])orceptil)le exudate are able to irritate the nerve termination to 
a high d('gr(v and cause jjain. 

In erosions of the cornea the pain often has a recurring char- 
acter. According to von Keuss, two types of this affection can be 
distinguished. In the first slight ])ain apju'ars on first opening 
tlie lids after sl(*ep, or after they have been kept closed for a long 
lime, 'riiis soon ceases. In the second type, after a period of 
apparent li(‘altli, attacks of pain occur, having the same char- 
acter and int(‘iisity as those following the original trauma. They 
are caused by a [)IaiTily visible loss of epithelium in the same place 
.wdiere the primary injury liad originally led to the loss of &ub- , 
stance. Hoth types of the affection are the consequences of an 
abnormal condition of die epithelium established by the trauma^ 
Close examination of the cornea with a lens, or by the opbtbalmch 
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^ ilDbpe, skew minute opacities in the epitlielium. In the first group 
/ of Cdses the corneal epithelium, which during the night is in close 
^ conWt with the tarsal conjuiieth al epithelium, sticks fast to the 
latter and is torn off when the e^e is oju u(‘(l. In the second group 
of cases (the recurring erosjon in a strict sense) the epithelium 
degenerates, is cast off, and exposes the ner\e plexus lying in 
the superficial la;>ers of tlu' cornea. 

The pain associated \Mth coTiual herpes ami punctate superfi- 
cial dendritic and stellate keratitis is due to similar eauses. Cor- 
neal ulcers of various f.>j)es all expose* the n(*r\e plexus of the 
cornea, and can, tlu‘refe»re*, cau^^e meue eir less jiiim. The pain 
becomes more intense when the exposed uerxes are irritated by 
the moMJig lids. Feir tluit reason a banela^e* is applied tei prevent 
the me)\(iucnt of the liels, and thus to diminish tlic pain. It 
cannot rclie\c it coinjiletel^^, as the iiifiltratiem of the tissues exer- 
cises jires^iiie upon the ner\es and stiftches them. Toxins pro- 
duced h} bacterid also cause ])ainful iiritalion of the corneal 
nerves. Sudden pain arising in a case of ulcerating keratitis 
frequently indicates perfoiatiou of the ulcer. The chief cause 
of pain in jierforation of the cornea is the mechanical irritation 
of the ills. If the iris prolapses and cicatrizes, midden and in- 
tense ])aiu may again aiNe. This is a symptom of secondary 
glaucoma. The seiere pain which frequently accomjianies deep 
keratitis is largely due to a concomitant iritis. 

Referred pain is also present ’if the uher extends into the 
deeper layers of the cornea. The area of ref(*r(*iiee is m the fronto- 
nasal area, and also to some extent in the midoihilal ( lli ad ). This 
referred pain is probably due to a deepening of tlie antcoior cham- 
ber. Should a true cyclitis be pro'll iit, the jMiii is K'feired fur- 
ther to the «^idc in the forehead than in corneal ulceration, the 
midtemporal area being, as a rule, ceineoiriitantly iii\ol\ed with 
the midorbital. 

The Iris and Ciliary Body. -- The existc nee of a de*nse nervous 
plexus in the iris and the ciliary body fully ex])lains the severe 
pain iound in diseases of these parts. The sj)f»oific etiology of 
iritis and iridocyclitis is also a factor in the origin of iritic and 
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cyclitic pain. Its importance, however, should not be exagger^ 
ated. The pain is frecpiently continuous, and may be localized in 
the eyeball itself, or in the surrounding liones, even in the entire , 
half of I he head corresponding to the affected eye. As in many 
other diseases, so in iritis and iridocyclitis exacerbation of the pain 
is ol)serv(‘d lowanl the end of the niglil or in the early morning* 
This is not only characteristic of syphilitic affections, but occurs 
in the sairu* way in rheumatic and traumatic cases of iritis. In 
rheiimaiic; iritis, more often than in those due to other causes, 
severe pain during the night is a sign of a relayise or of an exacer- 
bation of the inflammatory trouble. Examination of the eye the 
next morning shows fresh fibrinous exudate in the anterior 
cbanilxM*, or the presence f)f a fresh by[)eremiu. Sindi acute at- 
tacks of pain are usually of short duration. Metastalie gonorrheal 
iritis is a type of iritis which causes the most intensi; and obstinate 
pain. The referred jiain, as a rule, is in the frontotemporal, 
maxillary and tenijuiral areas. Should tlie tension in the vitreous 
cbanilier rise, the ])aiii lias a tendeney to be referred further back, 
and als<i, in souk^ cases, the teeth rif the upper and even of the 
lower jaw may beeome painful and very sensitive* to pressure. 

Rest in bed, afroju’n, warm appliealions, dionin, and diapho- 
resis are serviceable for all forms of iritis. If the ]iaiii is very 
intense as|)irin, pyramidori, or morjibin must be given, and even 
these analgesics may prove insuftieieni to relit*ve the pain. In 
chronic iritis and iridocyclitis the pain is generally very moder- 
ate. ("‘irciiinseribed arenas in the region of the ciliary body, which 
are tender to ])ressnre, can l)o sometimes detected. They ])robably 
correspond to small inilammatory foci Avhieli do not cause any 
other clinical symptoms. It is important to ascertain their pres- 
ence, as they direct attention to the possible recurrence of the 


disease. 

A sudden exacerbation of pain in an acute or a chronic iritis 
should always arouse the suspicion that a secondary glaucoma is 
developing. Tlic pain caused by such an attack of secondary glau- 
coma can reach the highest possible degree. The increase of intra^* 
ocular tension is diagnostic for acute glaucoma, although the dif- 
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^^i^tial diagnosis between a primary and a secondary glaucoma 
may be very difficult, especially when the cornea is dull and 
bpaque. 

‘ A painful condition, which closely resembles iritis, and which 
is in direct contrast to glaucoma, is an acute hypotonia of the 
globe, complicating dctachnieiit of th(‘ retina. Hypotonia of this 
kind can exist without any ]>ain. In very ju’onounced and aeuto 
cases, however, pain a])i)<*ars. To this suhjeetivc syin])tom there 
corresponds an ohjeetive eliange, consisting of a slight ciliary iu'* 
jection of the globe, a de('])ening of Ihe anterior chamber and a 
tremulous eondiliou of both iris and lens. The vitreous is gener- 
ally very turbid, ami permits only indlstinel recognition of the 
increase of a preexisting or the first a]>pearauce of a retinal de- 
tachment vvhicli previously laid not existiMl. The pain, as a rule, 
is mild and, tog(*ther wltli other symptoms, slowly disaj)]>(‘ars. 

In the course of retinal th‘ta<diment llien^ also o<*ciirs another 
painful procc'ss, i.e., an iritis, which, similarly to the (leta(*hment, 
is a conse(]U(‘U(*e of IIkj high myopia. If pain apixairs in the eye 
affected with ])osterior sta])liyloma iritis might b(‘ pn^sent. Such 
myopic iritis s('l(lom a|>pears iu posterior staphyloma without in- 
volvenioJit of tlio retina, and may be a precursory sym|)tom of this 
grave affection. 

Sclerotic Coat.- -Areas, tender to pn^ssiire, similar to those 
previously described as occurring in chronic iritis, but correspotid- 
ing to hy])(*renjic and swolliui areas of lli(‘ sclc‘rotic, are characteris- 
tic for scleritis. Idiis aff<*ctiou may (*ause vioI(‘ut, s])unt ancons 
pain, hut may also be absolutely indohuit. It is ia)t exactly kiiowii 
w’hy some cases of sederitis arc v<u’y painful and others are not. 
This certainly does not depend ujxm th(* etiology, as both forms 
mav bo caused hv the same (jliologieal factors. Anatonii(;al iiives- 
tigalion (Oatman) may explain it. In some cases the ciliary 
nerves, as they })ass through the foci of Ihe scleritis, reiiiaiii nor- 
mal; while in others they are infiltrated l)y leukocyt(‘S. The in- 
filtrated nerves show the anatomical picture of a neuritis, and 
this is probably the cause of tlie pain. 

"" Inflammatory foci of the scleritis may be invisible, on account 
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of chomosis. If sueli is the case, palpation of the globe will eatfDTyJ'i 
disclose the situation of the sclerotic foci, A sclerotic infiltratiotii^ V 
situated utkIct one of the mnseles, or at a nniseular insertion, will 
be irritat(*(I l)y eoniraetion of the nnjsel(‘s and cause pain in move- 
men (s of the e\e. 

Sinnhir i)aiii following o>e inoxements may he the sign of 
rheiiniatism of an (nc' niusch*. Tlie diagnosis of this eondilion is 
based on tlu* sul)jf(*ti\(* sMiiptoin of j)airi witlu»iit any visible 
cluini»es. l)ij)lo|)ia as a sian of iinpajnMl jnoxeimait however, 
not in liaise (*asos of rlieuinatisin. 

Choroid, Retina and Optic Nerve. — Inlliimmation of the inter- 
nal ni(‘mhr.iiu‘s of tin* e\e, choroid and retina, wdl as iiittam- 
mation of the ojitie mowe, goiieralK docs not gi\e ri-^e to pain. 
Acute rctrnhjilbar ncnrili^ is an e\cc])ti()n. Dull j)ain in the 
orbit, inenasiui; on c\tr(‘mc or violent inoxtnu'iit of the eve, or 
on prcssiin* ii])on tlu'glolH', and asMxo'atc d with rapidiv increasing 
anihlNojda and ne^atixe o|)hthalinoM*o|)ic tindings, is th(^ ehief 
svinjitom upon whieli the dias»nosJH is fouiid<Ml, A similar deep 
jiain on ])rcssiin o(*curs in jiosterior scdcTili^, VNhich sometimes 
shows an inlennitteiit < Aophthalmos, and also in j)(*riostitis or ein- 
pveiiui of th(‘ j)ost<‘ijor (*tlimoidal eells. 

Bulb.- P 4iin oriiiinalinir in jdjthisic i‘\es deser\(»& csjieeial 
attention and max arise fnnii ditlereiit eaiises. In most eas(*s it 
is due to iiierc.ise of ])nssiire of the j)roeess which originally 
caused tlie j»lilhisis, and is of th(‘ greatest iinjiortaiiec, hecau.se a 
reappearance* of a jirc'xions inllammalion inav ])roduee a sympa- 
thetic atr<*clion of the olli(*r eve. Th(*refore, it cannot he e\])ressed 
too stroiiglx that all jdilliisical ghihes vxhich cause sj)ontaneoiis pain 
ought to he r(*moxed. 

Up to the jiresent time no s;Mnptom is knoxvii permitting a 
differential diagnosis lietwcen an exe ajit to induce svmpathetic' 
ophthdlinia from those xxhieh are harmless. Great attention must 
be gixen to the other exe*. Dull jiain in the healthy exe may be 
the first synipte)ni of a s;>inpathetie tremble. The suspicion of a 
beginning jiroce'ss eif this nature will be aroused, especially by the 
appearance of photophobia, ciliary hyperemia, and diminution of 






of AiKsommodati^^ These symptoms, have been 
$; as sympathetic irritations, may precede the outbreak of 
^Iridocyclitis for a varying i)eriod of time. Sympathetic 
(ialmia may also begin Avitliont irritative symptoms. 

“.;Sunke globes may bmmie ])a infill also from other reasons. 
/rBuch are ossification of the choroid, which causes })rcssure upon 
tixe branches of the ciliary nerves, and folding of the sclerotic, 
./which acts in the same manner. Attention may be directed to 
■ the fact that, even after the enucleation of a gh>l)e, the trunk of 
the optic nerve or its surround iiigs may Ixi very painful to pres- 
sure, and is an indication for the resection of these parts in order 
to enable the patient to wi'ar a shell. The cause of this pain is 
a neuroma of the ciliary nerves. 

Glaucoma. — The most violent jiain which can exist iti (\ye dis- 
eases is that found in acute glaucoma. Th(‘, inen^ase of intraocular 
tension and the consecutive jirt^ssiire upon the nerves in all the 
tissues of the globe are given as tli(‘ ex[)hmation of tliis pain. 
Radiation of pain into different distributing areas of the trigemi- 
nus is (pii(f3 fre(pH‘nt, and has caused the condition to l>e mistaken 
for a neuralgia, a h(unicrania, a toothache, or, when vomiting is 
present, ovim for a meningitis. It is unnecessary to analyze the 
nature of an acute attack of glaucoma. Jt sliould he renicmlK^red 
that inexplicable pain in the first branch of the fifth nerve is 
frequently a symjitoiu of glaucoma; either prodromal or the devel- 
oped disease. No doubt neuralgia niay precede; tin; outbreak of an 
acute glaucoma by months or years. This ])resHuro may lx; reduc(;d 
(with coiiscqncut relief of pain) by miotics. The dirriinutioii of 
intraocular pressure due to miotics may be considerably enhanced 
by the use of one per cent. s4)lution of morjdiin, used as a eollyrium 
simultaneously with the miotics. Eserin is excellent in subduing 
pain caused by glaucoma. If, however, it is instilled into a nor- 
mal eye it is liable to cause considerable j>ain. This is due to 
the compression of the nerve fibers by the tonic contraction of tlie 
^hiucter of the pupil. This pain may be quickly removed by 
use of a mydriatic. 

Iridectomy and other operations devised to, replace iridectomy 
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alleviate the pain rapidly when they i;ediice the ocular 
after an operation for glaueotiia intense* pain arises, or ati 
of preMbiire is iioltd, it is u a3’nij)t(»Tn indicating the mali^ftH^e^ 
of tlio glaucoma, and forcbod(*s the loss 'of the eye. If the ej^| 
is blind and i)ainfnl from glaucoma one may attempt to reliOVfl'’’'' 
tin* pain l>y anli-glaiicomatons o])crat ions, if they are possible 
otherwise, tlicrc n mains only oj)licociliary neurotomy or eimclea* 
tion of llic gh)bc. 'flic o]K*ration first referred to is a dangerous 
undertaking, as its rc'-iilts are doubtful, and in many cases it 
must 1)(‘ followed b\ enucleation. 

Panophthalmitis. -- Pain in ])anoplitbalinitis is caused in a 
sijnikir m.inm r lo ibai of glaiieom.i. The ])rt‘senee of a focus 
of |)iiriilent inflammation iji th(» glolx*, with the eensecpient pres- 
sure*, explains the painfiilncss of the di-'easc*. That the simple 
o])ening of the globe bv inei^-it)*! or spontaneoiis jxTforation at 
once eojisul(*rablA r(‘li(*\(*s lliej)ain j>ro\es that increase of pressure 
due to fh(* puruh'ut eMulalioii ]>la^>s a great part in the etiology 
of pain in panophthalmitis. 

Asthenopic Disorders. An entirely dillereiit grouj) of jiainful 
eondilioiLs is nud with in the* asflu»uo])ie disorders ami the closely 
relal(‘d e.isc's of e\ (‘-strain. In both aeeommodati\ c and muscular 
a'^theno])ias, wlntlier ibe lalt(‘r be <*aused by ex()])horia or insufli- 
ei(*ne\ of i'oin (*rgi iiei*, llu* pluMumieiia are blurring of objects and 
a (lull ]>ain in the Jon head. This is aeeompani(*d by a feeding of 
lieaTiness and pres^iin* in the (‘vedids, laerymatioii and a sensation 
of beat in fla* e\(‘s. If, in sjiite of tht‘se sym])toms, the eyes 
an* us(»(i for work, beadacdie ma\ apiH-nr and eonlinue even during 
the ne\l (la\. A^theno])ie disonlm’s manifest themselves, as 
a rnl(‘, in the late* alternoon (U* in the e\ening, when the 
mnseular apparafii-n is tired b\ the da^h w’ork. Proper gliisses or 
prisms can totally suppn‘ss the trouble, or at least alhwiate it eon- 
si(l(‘rabl;\. In miiseular asthenopia stereoscopic exercises can also 
be of b(‘nefit. 

How" far a low^ degree of astigmatism may cause trouble is not 
quite determiiusl. Most of the Kuropeaii oculists are sceptical 
regard to this (picbUon, whereas English and American oculi$tfil|'^ ^ 
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attribute a ^eat ijiuuiW bf subjectiv^^ dia- 
toeoibected or insufficiently corrected astigmatism. They 
ideated and developed the term '‘eye-strain,” to which 
563 ill all parts of tlie orgniiisin are ascribed. Disturb- 
va|i^6;due to hyperphoria are loss frequent than simple asthenopic 
^phenomena, and differ from muscular astlu'iiopia in exojihoria, in 
that they trouble <he patient not only in close work, but cause 
incessant aching. The prc^scriptioii of corresponding prisms with 
the apices upward and downward HU})pr(»sses such disorders 
promptly. 

To Bielschowsky we owe tlic knowledge of a ram group of 
painful disturbaije(‘s related closely to asl liencqiia. This author 
has discovered eas(*s of disturl)e<l inuervatioji of binocular vision 
leading to eonsi<leral)le subjective disturbances and simulating 
squints. Their treatment either by operation or drugs is rarely 
successful. 


In hyperopics the over-strained accommodation leads to asthen- 
opia. Disturbances caused by straining of tlie accommodation 
do not occur in myopics, who, neverthel(?ss, expedience disagroo- 
able semsatioiis. ^lyopics of the middle ami higli(*r grad(‘s fre- 
quently complain of pain in their eyes wlH‘ri they use them for 
close work. This pain, wdiich is intermit lent but not severe, may 
yet bo very troublesome to sensitive and neurasllionic individuals. 

No generally accepted explanation of this kind of pain exists, 
but it would seem quite plausible? to connect it with the process of 
stretching of the sclerotic, w^hich may also aff(?ct the nerves lying 
in the sclera. This pain cannot be influenced by tlie wearing of 
correcting glasses, or by the extractions of the lens for removal 
of the myopia. 
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PAIN TN DlrtKASKS OF THE EAR i 

ll passos ciirronl fact arnoii^r {ho laity that oar pains can 
soarooly l)o surpassed m so\pritv 1).> any pain olscwlioro in the 
body, lioliof nia^ bo ‘^ooiiro<l from pain ()(‘(*urrini» in any part of 
tho oxtcrmil or middh* (vir, but not from pain of labyrinthine 
origin. 

External Ear. Tranma of tho oxtornal oar is soarooly more 
painful tli.in liauina in ollar paiK of tho bod\, but it may be 
followod two troublosomo oonditions, namol\, otiioinatoma and 
porioliondrihs. Otbomaloma m an cxndato of ‘-onur^, bloody fluid 
bc't’wooii tlio oaililaao and jh riohomlrnim of llio oar. It results 
from a Idow, os]Koiall\ oih» from a fist, (^^nsot]nontl;v, wo find 
it fro(pi(*ntl^> amono ju’i/(*ligldors, and perhaps mo^t frequently 
among the .Ia]iancs( wn'^tlor^ because tlH‘\ uso tho hi ad and neck 
against tho hoad of an op])onoiit, and in Ihis uaj tho oar often 
lK‘Comos subject to \(rv i>ic*at pressure, giMiig rise to the above- 
mentioned oMidah'. It also is froqiuuitly seen among patients suf- 
fering from acute nunt.il di-*tur bailees. 

The pain in honiat<nua is usually trilling. It is mostly of a. 
dull, aching ohaiaiUr, ^^orso at night. If, houe\er, the othema- 
toma becomes inft*ct<Ml through unskilful snrger\, a \ery painful 
p« richondritis ma\ follow. 

Such a perichondiitis arises somc'tiines, also, after a radical 
operation, as a result of infeidion of the cartilage. This cannot 
always be a\oid(*d in phi'^tic work n])on the external ear. If the 
bacillus p^oexanems is present in the middle ear secretion, this 
germ, which has a fomlne-^.s for attacking cartilage, may bring 

1 By Dr. Buttin, absmtant la the Ear Cliaic of the University of VienxUk 
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a perichondritis. In fact, one can always grow the bacillus 
.jjjrocyaneus in pure culture from the perichondritie secretion. 
"iSuch a perichondritis advances very slowly, and lasts about 
four weeks, when the disease ha^^ reaclu'd its highest jxiint. The 
Slippuration then ceases, and the cartilage begins to shrink. Un- 
fortunately, early and energetic jneisnm dot's not shorten its 
course. During tlie period of deveh)pni(‘nl, to tlie bt'giiining of 
the shrinking of the cartilage, extraordinarily se\er<' ])ains c'xist. 
It often retpiives niiieh jHTsiiasnm to eoiivinee the patient that 
this distressing condition is not dangerous. 

Of the tiiiiKjrs of the ext(‘rnal txxr, eanMtioiini nii<l sarconui 
sometimes gi\e rist* to se\ere ])ain•^, l)ut lliev often run »'i painless 
course. The same is tnu‘ of the nillammatorv grannlomala of 
lupus and lues, In nliich th(‘ slight paiu may hv eomplelely ovt*r- 
shadowed by the itchiiu*. 

Pain of the <‘\ternal ear due to frostbite is especially note- 
worthy. It is ])cculiar in that it is likely to recur with e\ery 
return of cold weather. The pn^xioiisly fro/i'ii parts often begin 
to be painful again, e\eii with a moderate fall of tcmiperalun'. 

A very jminful disturbance in the pinna, which is, to he sure, 
only a sxinplom of another disease, is herpes. The ]>ain begins 
even before the ajipearanee of the li<*rpetie xesieles, and continues 
usually until they \anish. Oouty noelules, whieli have a prefer- 
ence for the helix niargiii of the piniiji, may be the cause of 
pains whicli are of a \ery unstable and clianging charaete^r, a 
peculiarity of gont^y nodules in general. 

External Auditory Canal. — The external eanal, with its nu- 
meroua hairs and glands, is dire<*tly pn^lispostd to furuneiilosis. 
The freijiiency of middle-car siippn ration, and the eirenmstanees 
that sueh a eonditioii, after only a short exisUniee, in most easfxs 
shows a secondary infection with pyogenic staphylococcus, carries 
with it the probahiliU that during the* nwessary eleaiiing manipula- 
tions of patient or jdnsician the hair folliel(»s become inoculated, 
a procedure wdiicL, according to the researelies of Sehiminelbusch, 
Oorre and others, brings about furunculosis with tolQrable cer- 
Uinty. 

j 
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Fiiniiicle of the external canal manifest^ itfelf 
special painfnlncHs, because the pns, on accioimt of tHe 
woven, siil)ciitan(‘ous, coniioetive tissues, is held under 
de/a:rei* of pressure. Tluse pains are of a borinp:, sticking^ tKiifwC 
bing Tuitiire, and radiate, by ])refer(‘nee, toward the teeth. ^iTher^Fj 
fore, th(‘ patient ean take only a very liniitcal amount of nourisB* 
inejif, siiKM' (‘very niovenu'nt of the mouth incivases the 
Tills is du<‘ to th(‘ fact lliat the liead of the interior maxilla li^^ 
against the anteri<jr wall of the external auditory eanal, and 
movenumts of the jaw joint are aceompanit' I hy movements of 
the adja(M‘nt aural tissues. The pain usually Ksubsides with the 
rupture of llu^ fn ruu(*l(^, or with its o[)r‘niug. 

Tlie ]aiiTi of ditfuse iuHammalioii in the ext(‘rual canal, the 
so-call(*d otitis extcuaia diffusa, is of lunger duration, and much 


less e-ertaiiily inlliieiu^ed hy operation. 

Foreign bodies in the ('xternal auditory canal cause pain, 
usually oidy by p(*netration, by Avoimds brought about by unskil- 
ful aUem|)ts to dish»dg(» tbeui, or by the swcdling or gi’owing of 
the fondgii body in tin* (‘ar. Peas, bc'ans and fniit kernels 
remaining for some lime in tbo canal swell, and cause a 
very noticeable ]»ressure upon the canal wall, thercdiy ])roducing 
more or less |)ain, Tli(‘ larva* of the large meat-fly (‘‘blue-bottlo 
fly’’), developing from (*ggs laid in llu; canal, often attain great- 
ness, both in immher and in size. Tli(*y may cause such pressure 
upon the exiernal canal that it becomes widened to the breadth of 
a finger. Since lh(*s(' maggots are ]>rovided with sliarp hooks at 
the ends of their bodies, and scH-k to attach tlu*msclvTS by sticking 
these lio(»ks into tlie skin, the pain wbieli tli(*y produce is extraor- 
dinarily sev(*re. 'I’liis Ix'comes still gn^ater, because the worm' 
masses are always in motion, and consetjueiitly the pain is of a 
continuous, changing, undulating cl*€nirac1er. I have observed such 
a case, in wliieli tw(*nty-six maggots had brought about a consider- 
able wid(*ning of the r*anal, with very intense pain. 

In lesions of tin* middle ear the patient assumes a position ill 
wliicdi the oar of the affected side rests in the palm of a supportil)^^ 
hand, the elbow resting on a table, as is illustrated in Fig* 80. . ■■-r 
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— S^ainB may originate in the drum membrane, 
gften speaks here of a myringitis bullosa. This is, howover, 
bacterial invaaion, but is only a herpes of the drum. Bac- 
wiological examination in large numbers of such eases showed 
tbe vesicles to be sterile. The siuMen Ix^ginniiig of the pain is 
Very characteristie for myringitis. Often the patient is aAvakened 
at night by a siulddi, s(*vere, stieking pain in an oar previously 
entirely sound. The pain 
lasts as long as the \e^iele 
remains, but eeast^ jn^l as 
suddenly as it began ^ 

Tn lesions <>{ tlu* e\t(‘i* 
nal nieatua from th<^ tyni' 
pannrn outvaid tli(‘ pain 
localized to the (lis(‘jso(l 
area, but trom the dniin in 
ward the pain is. as a rule*, 
referred to a distant area, 
the most common ief(ienee 
area being the h\oi(l, wlueli 
has two point" of nnixiinum 
tenderness, tju* first in the 
meatus and the second just 
behind the angle of tin jaAV. 

These areas are also asso- 
ciated Avith the tonsil, the 
posterior teeth of the* lower 
jaw, anel the lateral asjicets 
of the tongue (Head). When the* teuision in the middle ear is 
raised pain may also be referred to the vertical and parietal area 
of the scalp. (See jiages 2113 and 21M.) 

Middle-ear Disease. — Ac utk Orins Mi dja. — Most marked 
.are the pains of acute middle-ear inflammation, llcrc' they are 
not limited to the nieinbrana ty mparii, and are most severe until 

*‘Hu]it, of New^ York, lias Hho^n that thjs type ot herpes is usually 
assoelated with disease of the geniculate ganglion. 



Fig 80 .— Postx^bk Assumed in Farachb 
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perforation of the drum takes place. We mUst^ however, 
entiate two kinds of acute otitis, namely, that caused by capstdeted';^ 
bacilli, and that canned bv noncapsulated bacilli. While in thi»' 
fir^t t,\pc llic i)ahi is usually tnfliiii;* in nature, and only 

in tin first day of tlic disease, as in niiddle-ear catarrh, the 
&(‘coiid t,>jK‘, caus(Ml b\ noii<»aj)sulated cocci, calls forth the most 
ea[)riciuus and troublesome s>in])toiiis. Tlie jiains begin with 
moderate intensity and increase, within two or three days, to 
(piite nim^iMl sc\crit\. They are, a-, a rule, of a liorina;, sticking or 
tearing nature, and nMcli the greatest dcgrf*e when the drum mem- 
biMiic Ix'conieh deep n d, sliows no details, ami is nearly ready to 
rnj>tur(‘ at some mailv(‘dl\ bulging spot. After rupture the pain 
for tile most part C(‘ascs. ()b\iouslv on(‘ can shorttui the patient’s 
Miff(‘rings b^> carr>ing out sirtilicial rupture^ of tlic drum through 
incision (])arac(*nt< sis). Jt must be r(gard(‘d as an urifa\orable 
sign, if, aft(*r pi‘rforatiou of tln» drum, the pains do not immedi- 
ately subside. In such cases the mastoid j)rocess is likely to be 
included, and if tliis comes to j)ass &pontan(‘ous pains of greater 
or less &<\erit\ manifest tliemsehes. However, this syni])tom may 
be (*oin|)letely lacking, or may oiil> be elicited by jiressure, either 
upon the mastoid tip or over the antrum, in which latter ease 
the ma^toid cells are unduiihteilly involved. To he sure the prop- 
agation of the inllammation t<» this degree must de])end upon the 
anatomical structure of the mastoid process. A pneumatic mas- 
toid is alvva;\‘=i atfected in tlu* lK‘giimiTig of an acute otitis, and 
this is the reason wh;v tenderness at the tip in such eases is so 
frecpieiitly seen. Diit this intlammation ina\ at any stage ♦retro- 
gress without going on to su}»pnration and, therefore, in the begin- 
ning of an acute otitis this symptom lias no pathognomonic sig- 
nificance. Tf, however, the tenderness or tlie spontaneous pains 
last a relativcdy long lime, or if, after having once vanished, 
they reappear, then it is jirobablc that Ave have to Jo with an 
abscess in the mastoid jirocess, and in this regard the symptom 
becomes of great importance with respect to operative inter- 
fertvnec. 

« Chbonic midi>L£-kab DisouAKQK causes, as a rule, no painf 
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""Imt pain may arise, of course, as a result of an acute exacerba- 
t tion, or if the perforation in the drum is so small that opportunity 
' is given for retention of pus. Sometimes chronic middle-ear sup- 
^pnration, which otlierwise would give no pain, is, when accom- 
patiied by cholesteatoma, subject to manifestalifui of severe pain. 
CoMPLIC\TIOXS 0 ¥ MlDl>L>“KAU DjSKARP. If BCUtC OT 


chronic middle-ear supjuiration 1)ccomf*s complicated by extension 
of the iiiflaminatioii to n(MghlK)riiig regions, then the })ain thus pro- 
duced is usually quite signilicaiit, especially if suppuration takes 
place in the mastoid, wlu*re]>y the mastoid edls are broken down 
and the exeaxated interior of tins Ixme becoiius filled by pus, 
which, through gra<lual accuniulatHm, <*\(rls great pressure. If 
this pus breaks externally through the boiu‘ cortex, it can disscel the 
periosteum free from the bom* to a xery great c‘xtent. ^Xo then 
find a large sxxelliiig beluiid the ear, wbieli is eoxered by a mueb- 
reddened, xcix tense epidermis, gixiiig rise to gieat pam. This 
swelling may become so great that the (uiliro half of the bead is in- 
vohed, especially in badly iiegle(‘te<l cases. Tins snbpenosl(‘al ali- 
scesb formation is xery f MMpierit in ehildnm, because the jius pass(‘s 
through the ojieii fissura mastoidiM in a very short lime, and then 
lies directly under the periosteum; but liere, on the otb(»r baud, 
instead of producing jiain, the jiain may b<‘ a(*tiially hssened 
after penetration to the jieriosteiim for a time, at least, through 
relief of pressure within the mastoid shell. 

If, how(xer, the pus burrow iiixvard, the dura bcetimes ex- 
posed through (lest ruction of bone, either in the jiosterior or irn<l- 
dle fossa, aeeording to the direction xxbicb the destrnetixe proef*ss 
takes. The tough dura and, in the posterior b»''sa, the sinus lat- 
eralis are fairly resistant structures, and may often lx sur- 
rounded by pus for a long time without becoming "specially af- 
fected. They become cox ered wuth granula^lons, xvhich serx e further 
to protect them, ami thus are brought about the conditions known 
as pachymeningitis externa, or jicriphlebitis of the lateral sinus, 
as the case may bo. With this disease-picture at haml, the pain 
is likely to he of a trilling, ill-defined, dull nature, but if the pus 
ipct^ds outward between the dura and the bone, or between the 
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sinus jind llio l)orio, wo have the picture either of an extra Jural 
or of a [)(*risinns aliscess. We speak of a “closed” extradural 
ahseess if llie (»pciiiiia- lliron^li whirli tli(* pus has penetrated to 
the dura is ‘-n ^mall as to he iiearlv undenioiistrahle ; l)ut if, on 
the other hand, the eoinrniiiiieaf ion with the piirnlr'iit mastoid 
eavitv is ei'eater, we sjieak of such a eondition a-^ an “open” 
c'xtradiiral a l)-ee‘.<. Xatnrallv ihe pain in a (do-ed (‘xlradural 
ahsee-^ i- iniieh more >-e\e|a‘ tlian ill lh(‘ open iNpe. If the pits 
spreads out toward lh(‘ lip of the petrous porli iii of the temporal, 
lln-n (eriorhilal pain^ often ari-e, whieh \< iimann holds to he 
charaeleri'-l ic for this txjie of (‘\tradiiral alee ( )n tlie eon- 

Irarv, if tin* ale<a-> sprea«U more lati'rally in the middle fossa 
cd’ the skull, jiaiii and ‘'Welliuii- in the lemp-Tal ri‘::ii»n ikmi* the 
/viiomalie proee^'- >iuiultaueoU'*ly ari^e, as Kiitiiii has d(*M*rilKMl. 

Deri-^iniis aleee^s may aUo eau-e vm’v severe pain, especially 
if the pits colle(*ls in tin* hony .-inu'> iiroo\e heiweeii tin* m(‘ni- 
hranous and Imuin sinus wall<, when* it ol'h u remain‘^ umler such 
hi.uh pi*e<mire that, iipoti opciiin^i- lh(‘ nia'-l«dd pmcM ^-s, it irushes 
hu’lh in a puUaliiii^ stream. Still i>n*aler may tla* jaiin lM‘(M)m(‘, 
if, besides the pii^, eas forms (.i»as ahst*es^), and rai-^es tin* pres- 
sun' l«» a very hii:h <l(\ii*ree. Deri-inus aleci^v, like ('\lra<lural 
ahse(e< in the jxeterior fos.->a, cau'^es a more or ie-^'- si^veri' head- 
ache ill I In* occipital region. I f t he Mippiiral ion ile^trovs tin* dura 
mater, tin n iniradiiral suppuration, meuin^il i-^, tem|)oral lobe 
ah.sct's>, cerelu'llar alecM--^, or >inn'- throml»o>-is may ari>e. 

Intradural siippiiralion is such a raritv, and ‘^o -eldoni clinic- 
ally ]uin' in lypi\ that with n*>pect to |t:iin a- a symptom it olTers 
vt'Tv litth' that is characteristic. On fln^ (vmtrary, oioiitaiic men- 
inii'itis ma\ prodin*e a toh-rahly pronounced piciun*, -in(*<‘ in it the 
pain is e\i ratu’dinarily inleii''e, of a -licking’ or ttairiiiii’ character, 
and accentuated in it^ hist phase. I am accusiome»l to describe this 
to my students in the followdiiir maniu*r : Tin* location of this pain 
vari(‘s according- to tln‘ extension of ihe meniniiit i^. Tin* basal type 
usually can<(*s occipital or frontal In'adacln*, but tin* ln‘ad tyjK', that 
is, the hu'in id’ >nppnration which spreads out over the convexity of 
the brain, produces [lain at the vertex of the skull. (Character-' 
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ifltic, also, of meningitis are the remissions of pain, great suffering 
being often followetl bv a juTiod of comparative ease ami comfort. 

Brain abscessc‘s may alsi> (*xist in the mithlle ami posterior 
fossae Ileadaclu* is soldnm laokinir in these* easels, ami may he 
referred, in both (*(‘n*l)ollar and Imiporal-lobr abseesst*s, to the 
frontal or occipital rci^ions. In teanporal-lolu* abscess it is not 
seldom localized at the vort<*\ nf the .•^kiill, but in l>olh t(*mporal- 
lobe and cerebellar abscesses the pain is nsnally limited to the 
half side nf tli(‘ head — hemic*rania. 

Middle-ear Catarrh. Middh*M*ar (‘atarrli is a fre(ph*nt cause 
of })airi, esjucially in ebildn*n. 'I'bis pain. In Ik* sure, is nnt 
especially intense, but ma\, tbmuiib its stiekinir ebaracler, Ik^ 
quite disagreeable. It se(‘ins that such |»ains an* indn(‘(*d 
through the strong retraetinii of the inembrana tym|>ani; at. least, 
this is triK* <d’ those easc^ in \vbi<*li the drum is mark(‘dly n*- 
’traet<*d, f(»r lli(*y vanish after iiillatinn of tin* tympanic cavity, or 
after aspiration throngli tlie <*\ternal auditory (*anal. High- 

grade inveterate catarrh, with maximal retraction of tin* drum, 
which is of a milky color, also eausc*s pain, whicli is not, how- 
ever, to he intlu(*nc(*d through Ihdit/.erizat ion, eatlieterizal ion or 
massage*, heejiuse the drum is fixed in tin* reti’ael<*il position and 
cannot 1k* (‘orn*el<d through tin*.-** maiiipuhit ions. In the.se ease*s 
the pain, nevertljcless, ceases inim(*diately if one inlmduees a hook 
with a straight shaidx just, in front e»f tin* liamna r and draws the* 
entire ni(*nd»rane outward, after ’the inelliod wliieh Kultin has 
described. 

Otosclerosis. in this diseaM*. which eoiisi'^ls nf |iatliologieal 
ehang(*s in the bony labyrinth eaj»ub* and wliieh lias an e-xquisiter 
hereditary anamni*si^, bn; wlio^e etiology i^ still urd-.iiowii, |)ains 
are sebbaii to Ik- I'nuud. IIow<'\<*r, ibm’e* e\i>l, times, in addi 

‘tion dimini-bi-d la-aring, noises •md maiiiiold iiarestlie'sias 
loeali/.('d e»r difFusr*(l tbroiigb the* e*ntire e ar trae*l, as we-ll as [>ain- 
fiil seiisatieuis in the- e*xte*rnal canal, ami in the* .surreiimding struc- 
tures. 

Jaabyrinth.- Whether jiains e»f elistine*tly labyrinthine* eirigin 
are to be recognizeel or not has hitlierto nejt certainly been j»rove*n. 
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However, pains in labyrinth fliseaae scarcely come into considera* 
lion in relation to tliri other extraordinarily troublesome and dis- 
trcissin^ .syin])tnins, such as diHieiilty of lieariiiff, noises, dizziness, 
voniiliii^, (‘te. 

Referred Pains. First of all, there are pains due to diseased 
tec;lli, wliieli may so elosely simulate aural pains that a ty})ical 
dis(*ase-j)ietnre is described as otalgia exearie deiitiuin, since a 
bad tooth is so often the eans(‘ of a ])ain d(*serihed hy the patient 
as l(K*alized in the ear. S(‘eondly, swollen alainls in the neck 
rc‘i»ion may products |»ains wliieh the paticuit falsely refers to the 
ear cm the side* affec^ted. Kspeeially, howevcT, do inflammations 
in (»r around the tonsils (peritonsillar ahsc-ess) j)r(»diiee pains 
wliieh the patient des('rih(*s with urc^al e(*rtaiu:y as hcdni^ situated 
in tlK‘ ear. I’liese pains are inerc‘as(‘d by evcTy aet of swallow- 
ing, l)(‘eans(‘ mnsedes of the Kustaehiaii tube are thus brought into 
action. 
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PAIN IN DISKASKS OF TIIK NOSKi 

The Sensory Nerves of the Nose. hom* m-oivc's its snisi- 

bility from tlie first two hnmrli(‘s of tlu‘ tri^cininns. Tin* liil(*rnl 
wall receiving its scMisorv supply fnuii tho iiiilorior and post(*rior 
ethmoidal nerves, wliicli lake their origin from tin* first l)raii(*h 
of the tri^eniiiins, while tlie iiifra<»rhital and spheiioj)nlat inn 
nerves, whieli eoine from tin* sc^eond hraneh, ])arti(*ipale in the 
innervation of the other jmrts. Tlu* n(‘rvi sf‘plinarinm, whicdi 
are the sensory nerv(*s of tin* septum, also liavc*, tladr origin in 
the second l)raiieh <d* tin* fifth nerve. Of tlu* sinns(‘s tlie frontal 
sinus ami tlu* ant(‘rior ethmoidal eells n‘eeiv(* their jku’vi* supply 
from the ojihthalmie ramus (lri,i»‘eniinus 1), while tlu*. posf,(‘rior 
ethmoidal eells and tlu? sphenoidal sinus are suppli(‘d hy tlu^ nervi 
nasalis lat(;ralis superiores and the iu‘rvi ethmoidal(*s |)ost(*rior(‘s. 

The exaet relations, aeeonlin^ to the deserijition of Zueker- 
kandl, are the followin/z;: The iutvus nasalis anterior passes 
throuf^h the foranum ethnloidah^ antieum toward tlu5 antcirior 
cavity of the skull, where it extends to the ed^io of the erihriforni 
plate toward the anterior portion, and is there covered liy the 
hard sheath of the dura mater; then, after passing through the 
ethmoidal canal, it goes to the nasal cavity, wlu^re it divid(;s into 
the ramus septinarium, the ramus lateralis, and the ramus an- 
terior. The posterior nerves of the nose are deriv(‘d from the 
sphenopalatine ganglion, and after passinir throu.i»h the fora- 
men enter the nasal cavity, where they ar(i distributed to the 
lateral and median wall. The nervus nasopalat inrin scarjii, the 

iBy Privat -Jocent Dr. Emil Glas, asHistant in tlm University Clinic in 
VieniM (Director Hof rat Chiari). 


341 



342 


I>ATN JN DISEASES OF THE NOSE’ 


tnio sophirri iiorvo, AvliiHi origirinfcs from the same source, sup- 
plies tlu; anterior iinieons rrirunlirane <»f the j>alate after having 
jmssed ihnm^h llie eanalis ineisorus. 

Diseases Which Produce Pain and Their Manner of Produc- 
tion. I n! roll us nan mu, fofllrulllts, rrzruui iulroilus, and the spe- 
rijlr ill flu III uiat tons in tlte rej^ioii of the anterior ]M)rtions of the 
sepliiin prodiirc pains siK'h a^^ otu* finds in all intlainmations, and 
need nn sp(‘eial explanation. < )nr slioidtl never fori^'et, in acute 
pains arisiiii;- smidenlv in the reiiinn of tin* inlroitns, closely to 
in‘-|M‘cl the anterior ani»le of tlu* entranec* of tin* no^t', for in this 
place OIK* oflrii finds a hidden follienlil is, or a ‘'inall retention of 
pus, which may easily prodiKK* seven* pain. "I’liis is of 
special importance in ease of ervsip(das, whit*h not infrequently 
hcjU’ins at tlu* intj*oitns narium. It is w(‘ll to iiK‘ntion the septum 
ahseesses, which arc* always a(*eompani(*d hy si‘V(‘re j)ains, and are 
JiKKst fn‘(pienlly of traumatic* ori^iiin. Pains in the* r(*^iz*ion of the 
cartilaginous portion of the* nasal s(*ptnin, eoinl)inc‘cl with a sten- 
osis of Iraiiniatie ori.iiin, at the* nasal entrance, point to the forma- 
tion cd’ a septum ahsc*c*ss. The ])ains may ho cansecl cither 
thron,i*‘h intlammatory irritation <d’ the* terminal ramification of 
the septal nc*rvc's, ihroneh c*oniprc*ssion or dc*i»('neraticm, or through 
]uvssnre from the* suppurating hematoma. Long, i)ersistent 
pains, after a dist*ont iiiual ion of sup])uraticm, jioint to a fracture 
or to a sj)rc*ading of the* lissuiTs of the* .skull. 

Nasal Stenosis. — The* various headaches that are (*aused i>y 
nasal stc*nosis de.serve sjarial consid(*ration, for they are often 
acc*ompanieil hy either ]>hc*munena, sucli as psychical dc*pre3sion, 
iiiattc*nt iv(*ness, loss of app(*tite, nc'urasthenic symptoms, and lack 
of concM*nlration. TlK*se ]>henoniena, wliicli were mentioned by 
Piorry as .symptoms of rhiiiostenoma, are cau.secl l)y nasal polypi, 
large hyj>ertropliii*s, liigh(*r grade septum deviations, and tumors 
of the nose*, and can be cured by endonasal therapy. 

TTartmann, in his Avork on ‘‘Nasal Headaches and Nasal Neu- 
rasthenia/’ has given the following explanation for headaches 
caused hy nasal stenosis: If too little oxygen passes into the 
lungs through a jiartly steiiosed nose, and consequently a diminu- 
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tion of exhaled air, as is phvsiolo^ii^ally necessary, occurs, the 
oxygen content of the blood is diminished and an accumula- 
tion of carbon dioxid tak(»s place in ihe blood. It is not only the 
accumulation of carbon dioxid that is to be considered, but there 
are other by-jwtxlncts formed that are classcxl as toxins. Hart- 
mann states that, ihroniih parlakinii.- of ])oor iiniritive matter, a 
bad intliience is ])rodmM-d upon ih(‘ nervous organism, and that" 
only in this way is tin* ap|x*aranee of headaclies and neuras- 
thenic symptoms to be explain(‘d. Just as neiirastlumic condi- 
tions ai)pear in ju'rsons who are crowilixl into closed or i)oorly 
ventilated apartmi'iits, so, aUo, ditlienlties are calhxl forth through 
lack of nasal breath iiig-spa(*(‘. 

In cliildn'ii with aoknoid vk<j utations Lichtwitz and La- 
brayes liavc* provcai that tlu‘ oxyg(‘n of tin* blood and the number 
of red blood-corpiisel(‘s an* considerably nMlnc(‘d, whih* the* white 
ones are increasi'd ; and that, upon r(‘moval of the* adenoids, the 
nninher of red corpnscde.s and the oxygen const it iraits of th(^ 
blood are height(‘ned. This change, esp(‘cially, should Ik* consi<l- 
ered by those who do not estimate* highly enough the; importance* 
of adenoids, and wlm deny the* disapp(*aranc(‘ of a number of 
reflex symjitoms after the nasal pharynx has been frerxl of its 
encumbrances. headaches produced by nasal st(‘nosis can, 

in most cases, be cun*d lljnmgh operative ])rocejlun‘s. However, 
one must not forg(*t that (piiti* a iiund)er of iuteriial dis(*ases may 
also prod U(*(? thf*se cejihalalgias, which fact shi>uld rec(dve coiisi«l(!r- 
ation in applying th(!rapeulic measun^s (s(k» Ileadacla;, (’hapt(*r 
XIV, ])age '2ir2). 

Empyema.- -'I'he hcadnrhrs arising in (*mpyenias of the* .sinuses 
are found in acute as well as in clironic em|)yemas, and each Jias 
a difi'erent genesis. Should it be possible that, at tie* sanu! time 
witli the inflammatory changes of tlie sinus mucous iiKUubram*, the 
terminal ramifi(*ations of the sensory nerve apparatus also suffer 
inflammatory clianges; or sliould it lx; pos.sibhj tliat distant in- 
fluences might also be acting as causativ(i factors (the latter l)e- 
ing classified in the group f>f referred pains), only aft(ir exclusion 
of these factors is it proper to think of the neuralgic pains, vyhich. 
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arising in cases of empyema, can be traced back to a stasis of 
secretion and secondary pressure phenomena. The other neu- 
ralgic [lains caused by nasal affections will be considered in regular 
ord(ir. 

In his work on “The Significance of Rhinology for Internal 
Diagnosis and Theraj)y’’ (Has has (‘sp(*cially called attention 
to and emfdiasized the fact that often the cause* of these headaches 
is not discover(‘d for a long time*, and that all j)()ssihle measures 
to reli(*ve the snfierings may Ini utilized without result. 

Oth(‘r pains found in inflammatory states of the sinus are the 
local jmins that occur in tin* cavities th(‘msolves, as aching, boring 
and pi(*rcing pains, and occasionally, as in eases of stasis, 
severe and throbbing pains. Thes(* pains, which are similar to 
sinus abscess jiains, may also be produced by i)ercussioii of the 
cxt(*rnal wall of the* siisjarted sinus, or, if pr(‘viously existing, 
may lx* iner(*as(*d. In this way in those sinuses whose walls are 
per<*ussibl(* (as the maxillary sinus, frontal sinus and anterior 
(‘thmoidal (*(‘IIs) one is able to decide, in some cases, even the 
extent of tlu* diseased area, and the size of the diseased sinus. 
Oc<*asionally, thnjugh tin* d(*teclion of ])(*rcussion pains, one 
can determine wliether there are abscess formations and septum 
deviations in the frontal sinus. These observations may be sub- 
stantiate<l by X-ray examinations. 

Finally, pa'nifi arising in other parts of the body may be 
genetically r(*lat(‘d to dis(*ases of the nose, especially to empyema, 
as described by Flies in several cases. These phenomena belong 
to the large group of reflex neuroses of the nose. A careful study 
of these ]xiin refi(*xes has also been made by Head, who finds 
that diseases of the olfactory (upi)er part of the nose) cause re- 
ferred j»ain and superficial tenderness over the nasal and mid- 
orbital areas (q. v.) : disease of the nasopharyngeal part of 
the respirator}" tract may cause pain and tenderness in the 
nasolabial area. But, as a rule, the nasal affections do not 
cause pain. Since the pressure pains are of value for the 
localization of the diseased areas, the statement of the patient 
in regard to the location of the headache would be of special diag^ 
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nostic importance, were it not for the fact tliat there are many 
cases in which the subjective sensations do not coincide with the 
objective findings. Similarly, one often finds that patients with 
a disease of the sphenoid sinus or posterior ethmoidal cells often 
refer the pains to the region of tin* anterior sinuses, which, upon 
examination, arc' found jandVcrly hc'allhy, and vic'c' vc'rsa; so 
that one cannot use pain locali/.alion as an ahscduti' indicator in 
the topical diagnosis of <lis(*a<cd sinnsevs. 

That nvuralfjids may ho prodncH'tl hy sn])|Miral ion of the sinnses 
has been ju’ovon by Pc'yrc*, who had a case of I’acial lu'iiralgia, 
which had been com]>li<*at('d by the rc'iiioval of the* (Sassm’ian gan- 
glion, and which disappc'arc'd aftc'r a sc'ptnm and maxillary sinus 
operation; or by Hartmann, who had a oasc' of Irigc^minns nc'ii- 
ralgia, accompanied by insomnia <»f s(*voral wc'oks' duration, which 
was coin])l(*tely ciirc'd aften* rmnoving a oasi'ons mass I’roin th(5 
antruiii. 'I'ho writer is at |)reseiit obsco'ving a ease' of intensive^ 
infraorbital lu'uralgia (d‘ sc'vcn-al weeks' duration, which was 
treated galvanically without result, and which complelcdy disap- 
pc'ared after ('owper's alveolar operation of the maxillary sinus. 
Alsc», cases of frontal sinus enipycuna, accompanied by supraorbital 
neuralgias, are not infrecpient ly cured by ojieralion. 

Headache from Disease of the Sphenopalatine Ganglion. The 

exj)eriments of (irc'cntleld Seiider, who believc's that tlio spheno- 
palatine gaiigliori is an important factor in the pnuliict ion of licaid- 
aches of nasal origin, are of much interest. He bcdievc's that, sec- 
ondarily, the ganglion is .sympathetically aifected in intranasal in- 
flammation, and a|>pli('s his therapeutic measures accordingly. Ilcj 
has trie(l t<» anesthetize; the ganglion by imiking cocain applica- 
tion behind the posterior ond of the middle turbinate, and suc- 
ceeded ill several of his cases. At the same; time; h(; <Iescrih('S 
cases in which lieadache.s have disappeared after cauterization of 
these areas, a fact which s(*em.s to point to an affection of the 
ganglion. 

Ohstruded Sinuses . — TTere we may consider the observations 
which convince; the writer, as well as Hartmann, that also in cases 
of noridiseased, but obstructed, sinuses, or in cases of poor com- 
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munication between tbe sinnses and the nose, severe pains may 
exist, whieb, iij>nn removal of tbe obstructions, are immediately 
(l(*creaHe(l. I know of a eolleagno whose left maxillary sinus 
I must puncture* four or five* times a yf‘ar, without being able 
to lietect at any lime any inllammatory affccticui of the antrum. 
However, 1 nolic<‘(l at the fir<t puiK'tiire that I made, on account 
of the severe, one->ided headache, that hy the inilation of the 
antrum with air the ehara(*teri>t ic* antrum murmur was missing, 
and that it took more |>r<>sure than normal to intlatc*; tlierefore, I 
was forced to eoiieliide that the <islium relations wen' unsatisfac- 
tory, and were either in jured or had been insulli(*i(‘nt ly developed. 
Allh<iNgli there was no seeretion to Im* found in tlu* return solution 
after <louehing the anirnm, neverllu‘le^s tin* colleagiu' felt well 
after the rinsing. 'I’lie liea<laeh(‘s di''appear(‘d for some time, until 
the (Miiiditions d(‘nianded another puiu'lure, which had to d)e re- 
peated four or liv<* limes a y<*ar, The patient has not tieeeptod 
my proposition to (‘idarge the c*ommuni(*at ion and thus ndieve him 
of his siilVerings, although this op(‘ration might free* him of his 
pains forever. Such (*as(‘s indieati* that the d(‘struetiou of the 
eouimunietition, or a hindniuee heiw(*eii the sinuses and the nose, 
can product* headaeln‘s even where tln‘re is no sinusitis |)resent. 

Hartmann has also imnh* similar ohs(*rvations, and gives the 
following explanation to prove* the truth of his assertion: (1) 
In those eas(‘s in which existing frontal headaches cause? one to 
U'lieve that tlu‘re is a fnuital sinus eliseasi*, the frontal sinus may 
i)e ope*ned without timlini^ any <lis(*ased coinlition. In such 
cast's tin* pains may disi|>pt*ar afti*r t)pt*ning tin* frontal sinus, to 
ri'appt'ar, heovi'ver, wlu'U tin* e\tt*rnal (»pening heals, unle>s in the 
nu*antime a communication has het*n imnle with tin* nose. If a 
etunmunicatiem has ht*en niadt*, the ])ains are absent as long as the 
communication e\isl>. 

(2) There are eases in which, aftt'r an operation on the 
frontal sinus, exacerbatory synii>tt)Uis arise in the form of head- 
aches without a real reeruilt'sci*nce of the disease, but only a clo- 
sure of the opening into tbe nose, ainl it is this closure which pro-' 
duced the frontal headaches. In such case it suffices to open the 
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ijtlun scar on the forehead with a sound. This allows the entrance 
•of air, and thus relieves the headaelies. 

(3) The third dediielit»n of Ilartiuann’s is not absolutely 
unchallengeable, for in llio>e eases in whieli an empyema had ex- 
isted (about ei^^ht), and wliieh \\'vro enred, the reason that the 
headaches disappeared alter tia* t'orniation of a communication 
between the no^e and the Ironlal sinns can Ik* traced, ])ossibly, to 
a retention of s(‘(‘relion, and not to tia* exclusion of air in the sinus. 

Tumors.- Headaches are, fnrtherinon', a v(*rv important 
symptom, and are oftcai the most |»romin(‘nl |»h:‘nomena observed 
in the malignant tumors of th(‘ nose. Ilarmen and (Jlas have 
shown that tia' hea<lacla‘ was tin* most important symptom in nine 
out of thirty-two cas(*s ol»serv(‘<l.* 'Phesc* headaches, in s|)ite of 
the better drainag(‘ of the |)us, tla* result of an existing empyema, 
continued in the same degree after the remo\aI (d‘ the growth. This 
showed that a d(‘eper alfection must have l)een the cause?. The two 
following cases may prove the truth of this assertion; (1) Pa- 
tient Z came, for dispensary treatnamt, with severe pains of the 
right check, accompanied by periodic, riglit-sided headaches. 
Rhinoscetpical examination showed pus in the right ra>slril, espe- 
cially in lla* middle nanitus. ( V>nsiderable j)ain was [)resf*nt upon 
pressure; on the right maxillary sinus wall. The j)roI)able diag- 
nosis made at the time was empyema of the antrum. Puncture 
of the right maxillary sinus was positive. Since tin; suppuration 
W'as not lesscua^d by repeated doirdiing through the; ostium, the 
maxillary .''inns was e»pene‘d, through the alveolar process. Tlci- 
pealcd douching was given. Xeverlladess, the pain did not cease. 
The continuation of tlie j)ains, in spite; of the* e>pening arnl the 
doubling of the antrum, indicated that anothe*r proe‘e*ss must be 
present beside*s that e^f eii]f)yema. '^Fhej histologicjal examination 
of the resected h)Wer turbinate .-he)we;d eylinelrie*al-celled carci- 
noma. 

(2) A woman, fifty years of age, had a pedypiis removed 
from the right ne)stril a year prewious to her aelrnittance. Eight 
mouths later, on account e>f profu.se .suppuration, the maxillary 

iDeutscIle Fe8t8e;hrift fiir Chirurgie. 



348 


PAIN IN DISEASES OF THE NOSE 


sinus was openod the alveolus. In this case there were 

two factors wliich indicated the probability of a malignant for- 
mation of n(‘w tissue^, namely, tlie intense pain and the fetid con- 
dition of tli(‘ returning fluid of tin* douching solution. The his- 
tological examination nf an (*xcis(‘d mass then gave the diagnosis 
of stratilie<l epithelioma. 

'riie causr‘ of llie headaches in malignant tumors of the nOse 
may he vari<»us. The origin may he one of the following: (1) 
ridh'x irritability, (2) hlood and lymph stasis, (3) n(*rve pressure, 
(4) meningeal irritation, (5) tin* result of an (*m|)y(*ma occurring 
at the saiin; tiim*. 

Zuclou’kandl shows, in his anatomy of tin* nose*, the superficial 
position of the <‘thnioidal ncrvi* in tli(‘ anterior portion of the 
skull, and adds that this (*xpos(Ml position alli»ws approximating 
sw(‘I lings to cause presNur(‘ symptoms. IMiat hcaidaches some- 
times arise as locali/c'd syniptcmis is sliown in the second case, 
cit(Ml hy Ilarnu'u and (ilas in their artich* on ‘\Malignant Tu- 
mors," in wlii(*h right-sid<Ml, frontal h(‘ada(*h(‘s existed. Autopsy 
showed peiu'tration of llu* ro(d’ of the orhit and a growth of the 
tumor into th(» right frontal sinus. \V(* d(‘duce, th(*refore, that, 
after cleansing of llu* sinus(*s, constant j>ains should call forth 
tlu^ suspicion of malignant iu*oplasms. In one of my last cases, 
on autopsy, 1 found a mening(*al hypen*mia, which may have been 
the causi* of llu* violent and increasing cephalalgia during the 
last days of the j^atieiit's life*. 

Finally, we cannot deny that those swollen areas in the interior 
of the mucous memhrane, ftuiml on section, may, hy compressing 
certain structur(*s, very frequently he the cause of severe, continu- 
ous headaches. 

DIAGNOSIS 

In cases of acute emjiyema the pains are sometimes very vio- 
lent, and one cannot he reminded too often of the fact that, when 
pains arise* during a coryza, or an influenza, a thorough rhino- 
logical examination should be made. The result of therapeutic 
measures in empyema is often marvelous. A puncture through 
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the inferior incatns, or a douchinsr through the natural opening 
in sinusitis iiiaxilinris, or tho application of cocain on the 
anterior end of tin* middle turhiiiate, in frontal-sinus affeelions, 
can relieve the most aeiitc* ])ain. rnfortnnatcdv, (*ven at the pres- 
ent time, one tinds manv easrs wliicdi are lreal(‘d f(U' weeks, eitlier 
galvanically, or faradically, are massagi'd, or nreive olli(‘r ri'snlt- 
less treatment, without tlu‘ att(‘nding ])hysicians evt*n surmising 
that the sinus i< dis(‘ased. 

A test of importance, whi(*li I have introiluc(*d into rhinology, 
may frejpnaitly Im‘ ap|>lie(|. 'Ida* principh‘ of this test is the fol- 
lowing: Th(* tuning fork, whieli is ludd ant(‘riorly in thc‘ median 
line above the bridge* of the* nos<*, is lat(‘ralized to tin* sid(‘ where 
the diseased sinus (*xisls. In ease* the ear is not alfeetejl tla^ 
patient hears tlie tuning fork only on tin* side, or nmre inl(*nsely 
on the side in which the sinus is afTecttMl. 

This method, whi(*h was t(‘st(Ml in several hundred cases, 
affords important service* one* who is not thoroughly <*onversant 
with (‘xact rhino|ogi<*al technic, as he* is able* to state*, in e*ase*s e)f 
neuralgic h(‘adach(*s, whethe*r the*y can be* trae*e*d bae*k te) aiTe‘e*tions 
of the sinuse's. 1 luivci se‘(*n e*ase*s in whie*h patie*nts e*oniplaining 
of severe ne*uralgias we‘re* se*nt to a rhine»logie*al si)e*e‘ialist fur 
examination, in whom (Jlas’s tuning-fork te*st pre/ved tei be; nega- 
tive (i. e., the tuning-fork was li<*ard only at the; point <d’ appli- 
cation, or, as the* patie'Uts said, h(*ard alike* at all parts of the 
head), and in whom, as a re*sult of com|)le*te* rhinological c*xamina- 
tioii, empyeuna could be* excluded as the e*au<e* of the; ne;uralgic 
pains. On the other haml, this test affords the; rhinologist im- 
portant service in a <liagm»stie and ]»rogno.-^tie!'nuinne*r, in regard 
to which (jias gave ineu’e; e;xplana(ory di*tails at (he Jtjternational 
Rhiim-Laryngolejgieal Oonveuition in Herlin, 11)11. 

At the same time one must imt forget those; e*as(;s in which 
there is no steno.-is, but in wbieli hypf*rtropliy of the rnidelle tur- 
binate is the determining fae1e>r e>f the; lie;adaelie‘s, which elisappear 
after resectiem of this part. These b(;adaclie.s are classeel by 
some as symptoms of steaiosis, but by otb(;rs they are jdaced in 
the group of Flies’ reflex symptoms. At any rate the pressure of 



350 


PAIN IN DISEASES OF THE NOSE 


the turbinates on the sejjti may cause reflex pains. The explana- 
tion of liowever, is more reasonable. He assumes the 

cause to be comiiression of ilie vessels «,f the nasal mucous mem- 
braii(‘, wliirh are in (‘onininni(‘at ion witli tin* veins of the dura 
rnati r :in<l the siiperior Imi^ii inlinal >inii^, the blood and lymph 
Stasis of the nnirdiis ineiiihraiie of th(‘ no>e rau^iii<;‘ a stasis in the 
diini ('oxcriii:*' the hrnin. 'I'iK're is no doubt that, in sncdi cases, 
the re>iilt nf reseeiioii of ||m‘ hypertrophy of tin* liirhinate is strik- 
ing'. On ne^ialive inli rnal lindin^s, the dia,i;no-i n* sii»ni ricanee of 
this thrra|)y should not ho foriiotlm. lln-e may hr ineinded those 
eases in which severe iieiiraluia- are relieved hy einloiiasal opera- 
tions. In n-iiard to tli'i^ point, I ha\e expn-'i'^ed myself in my 
Work on “I'lie Sii»ni liean<*e of lihino|o«»y foi- Internal Dia^iosis 
and 'Therapy,'’, in the following' manner: Any one who lias had 
o(*easion to eiire a seven* neuralgia hy an einlouasal operation will 
know how to eniphasi/e the importance, indeed !hi* utmost n(*ces- 
sity, <d‘ a rhiimlo.iiical ^•^amination in (‘vcuw case of iu‘iiral^i»'ia of 
tin; tilth nerve. 'The followiiii;* cases may illustrate* the* for(*^*oing 
statemu'iit : 

(I ) In the (*ase* of a patient who had siilfered for years with 
a ncnraliiia ed' the in fratirhital in-rv<*, I fonml, hy rhiiiologicai 
e.xaminatiiui, a rhinoliih lying nnd(‘r tlu* miildle turbinate* and 
ju'cssing upon the |jn»ce-sus niu'inatus. On its removal the neu- 
ralgia disapp(*ar(*d. 

(‘J) .\ pati<‘Ut who lunl tried various tlu'rapeui ic treatments 

feir a trigeminal neuralgia, in his elespair coiisulh'd a rhiiiologist. 
Hy chis(*ling a broad c”isia of the* se*ptum, whieh (‘xtt*mled in an 
especially shar|> angle to the mid<lh* turbinate, relief of the neu- 
ralgia was ai c»U(*e obtained. A single* example of thi*^ kiml is e)f 
nieire value than a multitude of re*!le*e*tions, and |>rewes the utmost 
liece'ssity of a rliinohigieal examination ed' such e*ase*s. 

In conclusion, it may he* adde*d that somi*time's, afte*!* a radi- 
cal operatiiui on the frontal sinus, neuralgias ed’ the supraorbital 
nerve arise*. 'Thenvfore, it se*(*ms rational tliat, while denng the 
Killian operatiem, one should remember this fact, and resect the 
supraorbital nerve. 
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PAIN IN DISEASES OF THE PHARYNX < 

The i^eiisorv iH'rve of tin* |>lijirv!ix is llu* liiiniuil. From it, are 
derived tla* sni-orv rcrcpinrs ol‘ th<‘ aiilrrior palal ini' aic*li, the 
tonsils, till* llnnr nf thr iiunilli, and llic Innnnr. This and Ihe 
^lopso-pliarvniieal ilividi* llu* snp|)Iv lli(‘sc parls, wliilr tln^ re- 
gion of th(‘ iiiiiiiiva is siipplioil hy the alv(‘olaris inrindur. 

Pain in Acute Diseases.- All tlu' inilamniatory |)rn('('sses in the 
region id' tin* |)harvnx l•nnlrihnl^• tnwanl pain prndnelion, for in- 
staiK'e, the dillereiit forins of angina, tin* inilaniniat ion of the 
pharyngi'al tonsil, r(‘tropharviigeal ahseess, and lierpes, fehrile and 
zoster forni. In this grnn|> of .liseases phlegnionons angina, retro- 
pharyngeal ahscess, and di|ditheritie inilaininal ion are (‘specially 
prominent. 

Phirf/tfionons artrjinn ufti'ii produces vci’v severe pain, which 
is inereaseil hy every movement of the month, and which has radia- 
tions in the ear wliich an* often nnlwarahle. ddiese are sometimes 
prodiiccil thr«Migh a pus area developing in the de(*p(*r tissues, 
sometimes through an inllammatory edema of the surroundings. 
The j)aln^ ai’e sometimes horing, sticking, excessive, or trivial. 
The localization of the pain is fre(|iiently inexact. When it is 
located in tlu* nasopharynx, in tla* ear, or in tlu^ region of the 
ostium tnha*, the increas(*d f)ain upon |)ressnre ontsidi^ on the 
anterior mandihniar muscles is charaeteristic. 

Upon opening a prrlfunJiiUar ah.srrss, the iriaking of the inci- 
sion in the right place*, that is, at th(i j)oint where tlie pus counts 

*By Privat Docent Dr. Emil Glas, of Vienna UnivcrHity. 
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nearest to the snrfaec, is of the utmost importance, since the inoi* 
sion and dilnlation of the point of incision in an edematous 
hnt not pus infill nilcd area occasion v< ry severe j)ain8, which fre- 
(jiienlly eaiiM* I’ainl iii.^-. On lla* enntrary, the incision in the in- 
filtrated area is relatively j)ainle*-s, and causes an instantaneous 
inlprn^ cMieril. 

J!r/ntitlun'jfHfjrfil ahsrrss <»ften jimduces pain similar to that 
(d’ |dd(\i'ninnous aiii'ina, save that in the fnrnier the location cor- 
responds to the de<*p<'r seat of llie affect inn, wliich lies further 
hack and lower ilowii. I )(‘,”hil it ion also occa'^iniially is difticnlt 
and is asso<*iated with severe pain, wliich i< increasetl hy the swell- 
ing of the ctirre^pniid ill”* ^laiuU of tlu* ne<'k. d he acute* process, 
as a rule, docs nut affect the verlehra, hut < hmiiic re*! ropharvn"(*al 
ahsc<‘ss may cause nc'crolic prece-^^es in the* vertehral column, (’on- 
cussion <d’ the V(‘rlel>ral column. j)roduc(‘d frntii ahovt*, causes no 
im*reas(' ed* the* pain in the ae'ute* form. 

In (lipltflirrid swallowiiii!: pains an^ usually si‘V(*n*. Frc; 
(jiH'ntly, from the swelling** <d’ the* V(‘lum, the* takimj^ of food he- 
coiiN'S dilliciilt and [)ainful, althouirh in many (*ases no trouble of 
any s<»rt is present. (i(*m‘rally then* occurs a painful sw(*llini^ of 
the suhmaxillary i»lamls; lik(‘wis(*, <d’ llu* lymph glands lying 
under the* sle*riioma>toiel muM*Ie*: these* fre'epie*iil ly grow into a 
large, ve'ry |)ainful lump, e*>pe*e*ially sen>ilive lei the* teuich. Here, 
e>ne' must jiol feu'ge*!, in pharvnge*al eliphthe‘ria, the* pains arising 
(thnuigh the* ge*ue*ral infection) in the* ht‘ad, ne‘ck, hack ami the 
r(*gion ed’ the* hutlejcks, whie*h ed’te*n cause* the ])atie*nl ve*ry much 
tre>uhle*. 

ddie* antir InfrrtiiHis disrascs, e*sjH*e*ially inllu;*n/.a, which 
(*ause*s very se*ve*re* ne*ck j)ain, with hut little* e)hje*clivo findings, 
are* e>f inle*re*st. Kse*at has elescrihe*<l sue*h cas(*s and has eliagnosed 
the*ni as pharvngoelynia from inllue*nza. IIe*re* one* finds, at the 
mevsf, a slight eIe*greH* e)f erythema. This painful angina is closely 
relate^el to the herpetic angina and elisa]>])ears in the course of a 
few el ays. 

The fchrile livrpcs of fhe pharynx, which is eiftem associated 
with laryngeal he>rpes, appears very frequently in groups, occur- 
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ring; also, in the form of small, diffuse, epidermic vesicles, and 
is especially characterized hy j>ain on swallowinjx. In a work 
given out from the Chiari Clinic of the Vituina University, (Jlaa 
mentioned that frequently, aftir a slu)rt proilroinal sta<»i‘, severe 
difficulties of swallowin;;; and ^tickini^ f»ains o(*cnrre<l in (lie throat, 
accompanied frecinently hy hoarseness aiid diUlciillies <d‘ hn*ath- 
ing. The dys])hagia often r(‘aeh<'s such a |)nnioiineed (li'grcn* that 
the patient is unahh* to take nonri.-lnnent. Kxainination of 
the mesopharynx very frequently iii\es an entirely normal ]>i(*- 
ture. Laryngose(»pic examinatiim first shows on the hase of the 

tongue^ in tin* region <d* tiu* follienlar |>a|dll:e, on the vault of the 

pharynx or cm tlu* |diarvngi‘al wall, symnuMrical vesicles. Thi‘se 
are very pnaniin-nt, varying in size frnm a l»oppy seed to a 

lentil, and are filled with whiti‘ contents lying on a red l)as(». 

These V(‘sich*s may he seattensl, without any arrangem(‘nt, or they 
may ho gathered into groups. At this point it is time; to (‘iiiphasizc? 
(as we shall <lo Iat<*r, in our de*s<*ri|>tion of (dimnic^ al1eetion>) tluj 
faet tliat one should always, in eases of pain on swallowing, ex- 
amine tlie region of the hypopharynx, where these ellloreseenees 
are likely to oeenr. 

As an examj)](? of these* intere.-ling infections, in which sev^*r(^ 
pain is always })resent, the following ease* is cd’ note: 

“The* ])atient, liftv years of age*, felt, for a few days, weak 
ami tired; three* days previous, chills and high-grade 4lysphagia. 
The j)atieiit gave? the* iinj)res^ion of be ing very ill, the* he*ael he‘ing 
held as it. is in j)eritonitis gravis. 'Fhe tem|)e*rat lire was ,'i.S.P^ ( !. 
(102.2^ F. ) anel the? ])nlse* fre*(|ne*.iey was 110. The pharynx was 
perfeHftly free, and the? tonsils were* not in the* least inllanied. 
The opening of the* larynx (aditii") was gre-ally ehangeel ; the? 
epiglottis, the arve*piglottic folds, the* vallienla? in the? re*e(*HSUS 
pyriforinis, were e<ivered with ve.si(*le*s of a sornewlial similar size, 
not very [iroinincjit, anel fille*el wiMi gohl-cf>h)reil ee>ntents/^ 

Herpes zoster may, as I liave fre*ejn(*nlly seen, give* rise to 
very special pain in the? region of ilie* jdiarvnx, whierh assnnms a 
neuralgic cliaracter anel readies such an intensity that the other- 
wise fairly resistant patient whines and complains. Kaposi has 
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described cases which correspond with the distribution of the. 
maxillary ]i('*rve, the pains at the same time occurring in^tbe 
chcjchs, iIjc palate* and the jdiaryii^eal nmcous membrane of the 
afT(*cted area. 'I'he herpe^^ arises sometimes as a diffuse, painful. 
redne^^, sometimes as a ^roii]) of eiflorescences of a short duration/ 
or even as ^an<iT(*ne of the rami palatini and pharyngei.- 
Frecpienfly with the si^iiiticant <lillieiill ie- of swallowing severe 
to<»tliaclie l>re-ent, with tli(‘ resulting continnoiis neuralgi- 
form pains. I ha\e seen two cas(“< of herpes zo<ter associated 
with high grade dvsphagia. In tlH*^* ca<es only the mucous 
membrane <d’ tin* month and pharynx was affected, and the cfBor- 
eseeiiet* was interrupted sharply in the median line. Cases 
have also l»een deserilM‘d in which it is almo.st impossible* either 
to speak or to chew, ea<di niov(‘m(*nt calling forth a tin d(m~ 
hmrnix. 

IlerjM's /o.sf( r* is occasionally mistaken for untfr pliarjingeal 
affcr/itfHs. Here, a No, phlegniomnis intlanimat ion (d* tin* base of 
the tongue i-. to he (*on-'idered, bn* it \ery often oc(*a<ions unbear- 
able pain, and, likt* pi'ritonsillit is, nialo's deglutition im])ossiblo. 
ddu* pains, whii'h an* severe, ^onlet imi*«^ radiate !(► the (‘ar. These 
dis(*asi's, because <»f the action of the inllamniatorv (‘xndate on the 
glosso-pharyngens, gi\(* rise t<» siimnli which an* coiidnctcMl back 
thnaigh the vagi, and are often associated with |)rofnse salivation, 
high-grade* prostration, ami diilicnity id’ breathing. 

Pain in Chronic Diseases, .\mong chronic* diseases of the 
jdiarynx, which (*ansi* interesting pains, tnbercul(»si-^, lues, and 
nialignant tieophisins of this region are ]>romim*nt. 

'J'uhrrriilous ulcers td’ the pharynx produce s(*vere pain, which 
is inereasi*d in swalh»wing. Tlu* j)ain friMpieidly radiates to the 
ear, and the deeper tlu* ])roci*ss (*xtends the nn)rc severe it be- 
conu*s. The inaximtini is r(*acln*d in lnb(*rculous affections of 
the aditus laryngis, a very frecpient dis(*ase. The ulcers located 
in the ej)i])harvnx, (‘specially ihosi* having th(‘ir location near the 
tuba of the ostium of tin* jiharvnx, an* vi rv j)ainful, and, because 
of their location, are noteworthy, since for their diagnosis an 
exact posterior rhinoscopy is necessary (the unskilled rhinos- 
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jcopist, in order not to overlook these diseased parts, should use 
a .pharyngoscope) . 

Swallowing, in eases of phnrt/n(fcal I uhrrnilosis, is often very 
painful, and causes vomiting, wliieli, in turn, aggravalc's the pain. 
Very frequently otli(*r\vis«» aclixo aihulynos, siicli as eticain, nmr- 
phin, orthoform, etc., arc <'ntircl\ without ctTect, tind tlu* ])hysi- 
oian finds it nece^^arv to r(*M»rt to morpliin injections. For tlu 
severest laryniical juiiu tlic al(*ohol an(‘siliesia t»f the lu'rves is 
especially to lx* ncomiuondcd. 

Luetic ulcers, at tif'^t, an* not a'^^tu-ialid with very gr(*at pain, 
the superficial niucoU'< lucmhrauc plaques causing otily slight 
trouble; and alicntiou >iiould lu* c:ilh*d to tlic disparity Ix'twec'ii 
the extensive proc(*ss ami the slight tnuihlc as characteristic of 
the first stage of syphilis. 'TIk^ lirst pain o<‘(*urs on the* th‘cp cxtcti- 
sion of the |u’oc(‘ss, ami may (for example, in d(‘ep, ulcersiting 
gunimata ) resich si very high tlegree. (luiiimsitsi of tla* base of tin* 
tongue and of the epi|)hsirvu\, I.Ning ]u*iucipally on the roof of tla? 
pharynx, may exist, in which the mo'^t proiuimuit symptom is iIk^ 
exettssive jiain. Difl'iisf* pain, radiating chi(‘lly iiil<» the (*sir, 
accompanies this stsige of the syphilitic process. It is also to he 
emphasized her(‘ that, with this grotip of sym|)(<uus, siu exact 
retrunassil examination ^]louhl he made, and tla* region (d* tlii? cir- 
cnnivallate psipilla* carefully <*xamined, hicsmse it is exactly here 
that tin; concealed seat of tlie afl’er*lion is often to lx; found. 

In enreimnun of Ihc busc of the tomfue there may he no ]iain in 
the early stages. 'J’he pati<*nt ex|>erieuces only a scratching or si 
tickling in tlic mck. Often, upon j»ronounced movement of' the 
tongue, he has the <enssition sis of a foreign hody in tin; pharynx, 
and his c/unjdaint of this nuiy haul to a fsilsi* (lisigm)sis. '^fhe deep 
extension of the carcimuiui first produces sc*vere, oft(*n signifi- 
cant jiains radiating into the i*sir, the jaw, or tin; larynx. Pro- 
fessor von Jlergmaii held the hemorrhage and pain which are pro- 
duced through the movement <»f the tongue, and through the con- 
tact of the hard forjd, as cliaracferistic features of carcinoma of 
the tongue. II(? says : “They frequently are as |)ronouiiced as in 
the flat, tuberculous tdeers on the margin of the tongue. Fre- 
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qiiontly fliry arc neuralgic in character, and radiate toward the 
car, and tlj(5 nnliappv jiaticnts often complain fearfully” (“Handf- 
IxHik of Surgery”). 

Of llir* group of chronic infcclioris Avith Avliich severe pain is 
associated jirm jihuji nf (hr inucDsa are conspicuous. Often they 
suddenly l)Mr.-t. open, or the vanishing v(‘sicle, through hemorrhage 
of the Md)nmcos;i, nuiy occasion an inen^ase af the ]»ain, especially 
in the elllor(‘Scence of I Ik; niucfiiis nieinhrane lying adjacent to the 
pemphigus follicle, \vhi<*h causes a dilfus(* ej»ithelial descpiaina- 
tion, pi-odiices a high degrej* cd’ dysphagia, and, as a nsult of 
inanition, quickly irK^afiacdtatc's the patient. 

The NM ifALCiiAs OK Till*: luiAUYNx, wliicli, witliout demonstrable 
organic changes, are found in hysterical individuals, are also to 
he consid<*red. The patient <d‘ten, for Innirs, will coniidain of- 
lightning |>ains arising in tlu^ dilfermit pans of the mouth and 
radiating into th(‘ pharynx. Here, oiu* should always seek for the 
pr(*ssnn* points, which are hM*ate<l in tlie regi<m of tin* laryngeus 
superior glosso-pharyngens or th(‘ lingnalis. Tliose affections 
arising through tonic contraction of the swallowing muscles may 
he d(‘signaled as hysterical dysphagia. In th(*s(‘ strong ^)ressure, 
accompanied hy the closing id’ the teeth, )iroduc(‘s a sticking or 
tearing pain. 

PAIN IN THE LARYNX 

The scMisorv component of thi* vagus is the' suj>erior laryngeal 
n(*rvt‘, which, arising from the* vagus, riiiis median to the internal 
(*andid as far as the thyndiyoid ligamimt. At the upper half of 
the gi\atc‘r cornu of the hyoitl hone the nc'rvc' divides into an 
outer and an iniu'r branch, of which the emter has motor and the 
inner sensory tilH-r". ddie latter passes through the thyrohyoid 
ligamcuit and reaches the recc'ssus pyriformis, where it supplies the 
mucous mennbrane covering the j)lica of the* laryngeal nerve, and 
ends in the niuc<ius membrane* of the larynx. At the same time it 
forms an anastomosis with the* laryngeus inferior, and concerns 
itself with the delivery of si*nsory n<*rve fibers to the reciirrens. 
At this point, the observation made by Massei, of anesthesia of 
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laryngeal entrance in recnrrcns paralysis, may be cited. 
'This he gives as a reason for his opinion that tho reenrrens really 
conducts sensory fibers, ily examinations, ftdlowing those of 
Massei, do not confirm his observatioi», so that 1, as the result of 
an enormous amount of clinical (*xperienc(\ and lu'causi* of other 
, reasons, have reache<l tin* conclusion tliat the n*cnrrens has nothing 
whatever to do with the siuisibility of th<‘ larynx. 

Referred yV///#.- - Diseases ef tla* larynx generally produce no 
referred j)ain nor t(Midern(*ss, but when pain (hies exi>t, it is gener- 
ally felt in eitluM* the siijierior or interior laryngeal an*a, the 
upper ar(»a being particularly associatcMl with dis(‘as(* of tla^ (*pi- 
glottis and aryteno-epiglottidean bdds, the h»wer area being par- 
ticularly associated witli discvis*' of tla* cords (ll('ad). 

Pain in Acute Affections. Laryngeal jiain may bc^ found in 
all acute inllaminations, cliielly in thoM* associaliMl with pus for- 
mation. Here the inl(‘nsily of tlu* iiain de|)ends (‘specially upon 
the location of th(‘ pro(*ess. The adit us laryngis, that is, lla^ 
epiglottis, arye])iglotlidean folds in th(‘ aryloiu*, is th(‘ r(*gion in 
which inflammation ])rodu(?es tli(‘ most s(‘ver(‘ pain. It d(*pt‘nds, 
on the one iiand, upon the ricliness of the sensory nerves in this 
region, and, on the other liand, u|)on its relation to tlu^ proc.c'ss 
of swallowing. The Indus, gliding over tlie adit us, irritates the 
inflamed area and ])roduces, at the same time, an increasc'd r(‘ac.- 
tion as well as ])ressiire pain. A cl(*ar proof of llie incr(‘as(Ml ])ain 
sensibility in invcdvenient of tin? aditus is found in acul(! affec- 
tions; for example, in her|)es laryngis, involvements of the ary- 
epiglottidean folds and the reenrrens jiyriformis are so painful 
that swallowing becoim^s imj)ossible. Hen? tlu; pain frecjiiently 
radiates into the region of the base* of the tongue and tin? middh^ 
auricular nerve of the vagus in th(‘ (*ar zone. On the sid(5 of the 
larynx a clearly defined ulcer may frecpiently D; present for a long 
time without causing severe ))ain, liecaiisc* swalhnviiig is not dis- 
turbed. Here, upon manifestations of jiairi in these parts, I again 
suggest a minute examination of the entrance of tin* larynx, espe- 
cially of the recessus pyriforniis, in order to avoid the overlooking 
of a diseased process. 
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Chronic Processes.- -Tudor tbo chronic processes are, agailli^ 
the tuherru/oiis ithris, as well as tlio criiinhliii" carcinoma (extra^ 
larMii'cal ), wliich inav t^i^o ri'.o to an iiitoiiso, often imbearablei 
pain. The d\‘'pliai;ia ol a jiafiont ''iitV* rinji fnnn a <1 iff use laryn- 
geal liil)ereiilo'-is often naelus •-neli a liii»li d(‘i*roo tliat he will 
refiiM* t.ike f<MMl 1'lie in (.f orlliofonn, tlio instillation 

of irKMitlml, iIk insnillation of niorpliin, <l\ ^))liai:ia tablets, paint- 
iii” with eoeain, ele., \er\ fn‘(pienll\ fail, in the ule(‘ralive form 
of lann^eal liilx reiilf»''i’-., lo r< lie\(* the* pain, ^o that in a short 
lime after llir* ons(*f of |)ji^ afre(*tjon on(‘ f'an ilo nolliin<j for the 
eondil ions. 

'riie ancNthe'-ia of the (‘iilr.inee to tli(‘ lar\n\, bv Hoffman, 
llironi;li injection of alcohol in tin* ‘-np< rior larMine.il nerve, at 
its |)lace <»f enliMiicc* through th(‘ lh\roli\ iOil bii.unent, has pven 
a \(‘r\ -^al i-'f.ictor\ l•e'^llll in nian\ ca^ in that the dysphagia 
diminishes and tli(‘ oIIuo'wim rapid inanition is hlnd(T(Ml. I can, 
upon lh(‘ basis of a larm nnmiM i of in ji cl ion*' ni.ido in \ery sick 
Inhercnloiis patient‘s, \\annl\ recoinim i-d tlii- 1 1 (‘at nK‘nl, and I 
uoiild like to < mplia‘'i/(* the l.ict that, in a immlM r of ca^es, 1 was 
alile lo indih'e an ane^lln*'ia peisivijni* throimh imiiiN \\(*iks, 

^riu' jiain in ( m t nunnd f// Hu hit i/in d( peinU iip<ni the locali- 
zation of tin* liinior. I*]\l ralarMii»eal tumor'*, Ixiiii^ in llu* region 
(d’ the adiliis, gi\(' ri^e \ei’\ earl\ to ]>ain on .dlow ing, while in 
intralarMiiie.il tumors pain nniN not apjuar for a long lime. 
There are, lh(*n, l)(*caiis(» of (In* o\(*rgro\\th of the tumor, severe 
disinrh.inces of swallowing. Om* ma\ si\, in reg.inl to tlu' early 
diagnosis of carcinoma of the larMix, that the lirst sMiijitoin of the 
i*\lralarMig(*aI carcinoma is, as a rule, tl\spliagia and that the first 
s\mptom of intralarMigeal carcinoma is hoar^en(*ss. ^'ct there 
are ca.s(‘s, to which la^opold \ on Schroeitir, (‘spr(*ial]\ , has drawn 
at tent ion, when*, in '^pile of so\ore dcM ruction in the region of the 
ad it us, pains an* (*ntirel\ absent. ll<»w’e\er, the-e are \ery rare. 
The e\j)lanation lies in the fact that in th(*se cage's there are sen- 
sory disturbauci\s in the area of di''tribution of the supoador laryn- 
geal n('r\('. (leiierallx the jniins are spontaneous, on deglutition 
as well as upon c-\t('rnal jwessure. The pain in carcinoma of the 
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is explained tlirou^h tlio simuItHneous occurrence of in- 
ifliunmatory conditions, i.ocrosis forniutioii, and hardening, 'while 
the piSessure 8ymi)toni8, or the prt»]mgation of the irritability, 
occur from the invol\(‘ni('nl the '^ll|>^rior laryngeal ner\e. Often 
4he pains assunie tlie form of neuralgia, and radiate us lightning 
pains into the region of the n(‘r\us aiirienlaris \agi. 

Lauynol\l MiiMK.iv is infn*(|m‘nt, and is* olnc'rved in hys- 
terical and IK urahllienie suhjeets. "I'h(‘ lUMiralgia (d‘t(*n radiates 
to the ear and frejpK'nllN n jcIkn an iinlaMrah^c* s(‘\(*rilN. Lemon 
has reported a ease in ulin'Ii a pati(‘nt, in tin elimaeterie pt^riod, 
threateneil snieidi* if fncslom from Iut raging pain was not 
obtained f(»r lier. In (»tlier patiioils, when th(' ))ain oeenrs on 
speaking, it sh(»\\s it^-lf a'^ a txpieal phonopliobia. Finally, it is 
mentioiKul tliat, in tlir^e glottis spasms which we so fretpiently 
find in («il)‘s dorsalis, the s<M*all(Ml hiryngeal eris(‘s, h\ per<*sthesia 
and hyjieralgesia, in the form of s( nsor\ auras ar(‘ ofttui found, 
and iiilrodu(*e the cramp cris<‘s. 'Ida* (Ajdanation (»f th(*se forms 
of pain is probahiN analogous to that of tlu^ addiu'tion sjaisni, tliey 
being due to an irritation of llic s^.iisory splau'c. Th(» l\|)ical 
attack in sneb cases <ieeurs as a pieuliar sensation in tin* larynx, 
in the form of a sticking, linriiing, lightning )>ain, aeeompaniisl 
by states of anxiety or feelings of snifoeatioii, aft« r whieli the* 
spasm of the glottis follows*. 
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audominal pain 

Classification. 'rii(*r(* an* two <*lassos of alxloniiiial pain: siilv 
joctivc; and ol) iv(‘. 

Tin* snhjrclivc |>ains hclniii^ in the cdass of svniidoms usually 
t(»rnu*d liysirrical. For tlioir prodnrtion no oriranic? basis can bo 
foun<l. Tliov sconi to Im* <Iu(‘ to tin* awakcniiiir into (*ons(*ionsness 
of scnsal i<m-pIiciioiMriia >t(»n*d away in tin* subconscious mind. 

()bj(‘ctivc pains, on tin* otb(*r hand, liavo for tlicir produc- 
tion (*itli(*r soiiK* d(‘liiiit(* ])atboloo:ic cbani»*(‘, fnn(*tional or or- 
fi^anic, or a cliani'cd relationship of tin* ori'ans as a whole to other 
adjac(*nt orpins, such as oc(*nrs, for (*xaniple, in a ptosis of the 
slonia(*h or (d' tin* liv<*r. 

Subjective pain, in r(‘Iation lo the* abdominal viscera, will 
not be consid(*red here. It has already Ih*i‘u discussed in the 
openiiiii; cliapl(*rs. 

Objective abdominal pain is im])ortant betauisc* of its rela- 
tioiisliip to chanp'd |)atholoirv in the abdomen. It may be due to 
a lesion of the skin, the siil)cntam*ons tissues, the muscle, the peri- 
ton(*um, or the viscera. 

The SKIN is fr(*(|uently ]>ainful, espt^cially when it is the seat 
of some inllamniatory skin-disease, such as erysipelas. It is also 
very painful in certain lu'rve lesions, as neuritis, or herpes. 

The* MI’SCri.AR I.AYKR OF THE AIIDOMI.NAL WALL 13 Credited 

by Mackenzie with pain protluction. He says: ^‘It is the 
muscular layer in tin* abdominal wall which is so exquisitely ten- 
der in all atfections of the viscera, giving rise to severe reflex 
musculovisceral pain, as in appendicitis. Also, the abdominal 

360 



objective: abdominal pain 


361 


itouscles above the lesion nre in a state of contraction and are 
extremely tender to j)ressure/' 'Flia! Mai*kenzie erred and exag- 
gerated the importance of iIk* imisiMiIar coat in ])aiii production ia 
proved by the researches of Lcnnaiultn* and nfhers. Lat(*r, Mac- 
kenzie (802) himself, modi tying his previous slatenu*nts, says 
that the subperitom'al laycu* is the mo>t sriisilivi*, and, in cmiiirma- 
tion of his views, (pioti's Uansirom, whi» has found many nerves 
and nerve* endings in this layer. 'Fhe nervi‘s are derived fre>m 
those sttj>plying the nniseidar layer. All ilirect |)ainrnl muscular 
lesions in the abdominal wall are* the re*sult of intlammation, 
neuritis, neuralgia, myalgia, »»r ne‘W growth^. 

Inflannutt/lon In the alnfinninaf wall is a(*i*oinpanie*eI by all 
the signs and syinphuns n''Uaily a.>>o(*iate‘d with inilammat ie)n in 
geneiral, such as swelling, redness, hea* and loss (d‘ fmielion. 1die 
pain ia ed‘ a throbbing eharacte'r. "remh'rness on pressure* is also 
preseait. In '^ome case'^ the inllamneitiim |)r(‘C(‘des ab-cess fornut- 
tion. Sucli (*aM*^ are <leM‘ribed by Hit/.rot (*‘>o7). d'he pain was 
Jocalize*d, and was increas(‘d on a-'Suming the* e‘i*e‘<*l posture* and eui 
deep {)ressure*. He* epiote's Foihpie*! (d70), Seume*nlM*rg lo7l), 
Spellisy (d72), IIe*ller (d7d) ami Allisem (d7l), wlio leaver all 
descrilk'd similar cemditions. 

Ncurahflft of flic nerres of flic nhflfnnlnal irall oeeurs and is 
frcfpiently observed with e»r after infe-etioiis dise*ases. When it, ia 
present the* .skin is (*x<piisilely te*iide*r, and is ve*ry painful to the 
pressure made* by piiie-hing it be^lweeui the* fingers. In this it elif- 
fera from peritonitis, in which the* .>kin i.s m»t .so te nde*r, and tin; 
pain is produee*<l only on eleep pressure*. in ne-uritic l<*sions <»f 
the abelominal walls the* pain ir> U'-nally unilateral. \Vhe*n the 
lumbar ne•rve^ are* al}'eete*d, the* pain is ceimnmnly felt in the; 
hypogastric region, a little to e»ne* .'-ide* of the* median line;. In 
this area, teie», the n* is h»calize*el te*nderne*ss on pre*.‘‘.sure*. "re‘mle;r 
spots are aNo found, one a little to the; outside of the first or 
second ]tnnl,*ar ve‘rtefu'a, and anothe*r irrime*diate*ly abe)ve‘ the; f;rest 
of the ilium. In we>men, who are* l)y far tin; great(;.st sufferers 
from this disease, tliere is also se»me*f irne*.s, about the middle of 
the Fallopian tube, a spot, jire;ssure upmi whie*h causes pain to 
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be r(;f(*rred to the anterior abdominal Avail. There is anotbeiKf^ 
ajjot above tlie uterus. In men, points here and there on the SCW ^ 
tiini are found whieli are painful to the touch. These points of 
tenderness serve as eliaraeleri>tie si^iis of neuralgia. Neuralgia, y 
is to he dia^noscMl, not only from eolic, hut from lumbago and 
rheumatism of I la* alidomimil walls. I tiairiiostie signs of neu- 
ralgia are ihe ahseiier of fcvrr and I he reli**f which is produced 
l)y pressure and <»rdinarv aiil ineiiral^iie remeclies. 

Aeurili.s of the iulereostal nerves is fairly fre(|uent. This 
frcMjueney occurs Iwcansc* these iierv(‘S an* ]>articularly subject to 
the delc*t<'rious inllu(*nees of <*old and traumatism, on account of 
their e.\poS(‘d )iositioii. ( Kor a more (‘ornph^te d(‘S(‘ription see 
under Neuritis.) 

Mi/filfjin is closely related, as far as (*tio|ogy is concerned, to 
the neuralgias. It seems to 1m* due in vc‘r\ many cases to a dis- 
onl(‘red iiK'taholism. This is tlu* (‘ondilion to which the term 
“rheumatism of the abdominal walT^ is given wrongly. 

Nvir ()ron'/hs, such as cy>ts and various kinds of tumors, may 
occur ill the ahd(»uiiual wall. If of slow develo|)menl, they cause 
no gr(*at- iuconveiiieuee, for hy th<‘ir slow increase in size they 
gradually push the surrounding structun^s U> mu* side, and the 
ti.ssu(*s learn to ac(*ommodale tlu‘mselvi*s to the ])resence of the 
for(*ign occupant. Should nerves he incorporati‘d in the growth, 
and pressure he (‘.\(‘rted upon th(*m, ])ain, g(*nerally of an aching 
character, results. '^Phis pain may he l(M*ali/.ed to the region of 
the gr(»wth, or may he referred to sonu' distance in an area to 
which tlu* affected lU'rve is distributed. The size of the growth 
bears no ndationshij) tt) the amount of pain Avhich it may pro- 
duce, tlu* smaller growths producing as much, if not more, pain 
tlian many of tlu* larg(*r ones. The amount of tlie pain depends 
upon the rapidity of the growth, the nuinh(*r of nerves incorpo- 
rated in it, and the pressure exerted upon them by the inclosing 
tissiu's. 

J^KKiToNKiM. — According to Mackenzie, the j^ritoneum of 
itself is devoid of pain n(*rves. However, he claims that the sub- 
peritoneal layer is plentifully supplied with pain nerves, and that 
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■ it is here that the painful impulses arise. In its lack of pain 
^ TOrception, the peritoneum, he says, is not unique among serous 
membranes, for this is characteristic, he holds, of all serous mem- 
' branes, since they have, no nerves whii-h will transmit jiain stimuli 
of the kind found in the skin, the tunica vaginalis testis being the 
only serous nieinhrane which is sensitive to the usual testa for 
. pain sensibility. This is due to the fact that the tunica vaginalis 
testis is innervated by a eorobrospiiial nerve, the genital branch of 


the geiiitocrunil ii(‘rvo. 

•Mackenzie’s pmefs that 
pain proclnctioii were: ( 1 ) 
in certain visceral colics in 


s(*rons in(‘nil)ranes an^ not. the. seat, of 
that the aluloininal wall is very tender 
which then' is no inllaininat ion of the 


peritoneiiiu ; (2) the skin of tbe abdoiuiiuil wall generally is not 
so sensitive in visceral lesimis, for it eaii be |.iuehed between the 
fingers without i.roducing i.ain; but if tbe umsid.'s arc gra.spod 
between the thumb and lingers, acute i.aiii is felt; (:t) direct 
stimulatii.n of exposed pleura, iwricardiuiu, and pentoueum does 
not produce pain. That this is n.rt absolutely true will Ik, shown 


in the (liscn.ssion of jicritonitis. 

The ])critoncnni is the lining taeinhranc of the ahdominal 
cavity. It i-ousists of two layers; { 1 ) tbe visceral layer, which 
covers the iiiclos,-.! organs, aii.l (2) tbe parietal, wbi.-b lines the 
external wall of tlu> cavity. It has been held by many that the 
visceral jieritoi emu is without pain sensibility, but, as will bo 
pointed out, niiicli depeiuls upon the type of .stiiiiiiliis. The luleipiato 
stimiilii.s in the viscera is deep jiressiire; that largely produced 
by tension. !t is the type of <l<ep sensibility ilesi-ribed by Head. 

It was the b-lief of Leniiaiider that “all painful sensations 
within the abiloniiiial cavity are traiisrnittid only by means of 
the parietal peritonemu and its sub>-< rous layer, both of which 
are richly supplied with ci rebrosi.inal nerves around the whole 
of*the abdominal cavity, . with tbe exceptii.n of a small area in 
front of the vertebral column lying below the crura of the dia- 
phragm, and Is-tween the two chains of sympatbetic nerves.” 
Here he found no cerebrospinal nerves, but only mrves running 
more or leas transversely between the two synqiathetic chains. 
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He foiniil tliaf williin this aroa the patient does not respond to 
hard prrssiin* with a tinker, or with an instniinent, and that 
strelchin,i»‘ of flic iiicsciilcric altacdiiuoiitH at this point is not pain- 
fnl. So far ('ouiplfio iiiiifonnit y dors exist as to presence or 
aljM'iMT cd’ jtaiii M'li.-ihiliiy in the pcriionc nm, though many ol>- 
siTVers are in a<*c*ord with iho dedin*! ions of Lonnander. 

l)iM*a.-<*s of the jjf rihaioiiiii prodiieinic pain arc irdlaiiiinations, 
hcniorrlia”*', and now ^F’owflis. 

Inflammations of the Peritoneum. Inilaimnaiion of the peri- 

lonciini ( |Mriloii il i> ) raii-<‘s pain t»nl\ whcai nrnfr. The chronic 
iidlaimnalorv h»rm^, i\< a niir, |H‘odin*<‘ hnt liille pain, except 
as flic iT'^nll of a<llie-ioii fornialinn. The* at nf ila* pain in peri- 
Iniiilis, aeeonlini: to Ma<‘ken/.ie,' is not in tin* peritoneiini itself, 
hut in th(‘ .sidipc'ritoncal t*i--iM‘. Thi'' l.i\rr is cAJpii-ilely tender, 
and liani.strom fomnl it rirld\ siijjplied with iKrve tihcP'^, which, 
in turn, are deri\ed from the iier\es of tlie anterior alMloniinal 
wall. IdicM' iierNcs aKo ^np|»ly the ahlominal muscles, and thus 
om‘ can account dircrily for tin* rclh‘\ riuiditx of th(‘-e mnseles 
(‘'iip|)lied hy the ^aiiic ncrvi-v ) when the peril(»nciim is affeeded. 

In sonic ca^'C'^, howc\er, acute peritonitis ma\ lx* jireseiit witli- 
<)nt prodiieiiin’ any pain pheiionii’iia. Thi-' is especially so in tlie 
violent cast's In which the ahdomen coniains a (piantity <d’ pus 
fDraJford, 'JOT). 'Ihis lack of pain may he due to the rapirl 
destruction '»f the ner\e endinus, t»r to lla* impairimnit of their 
c'llicieney. Such \ statt' is fretpieiilly met with in j)nerperal 
sepsis. 

Ilow’iwer, in all ea^'s »d’ sinldeii, sharj), e\iUM*rhatinir pnin, 
with riii'itlity <d’ ihc' ahthmiinal inii'icles. ircnerali/.ed teinlernes.s, 
nonnal or snhii(»rnial temperature', ami a rajdd, risiiiir piiNe*, jieri- 
touitis shoiihl he thon^lit fully eoii^ideretl ( Kichardsou, J*5). 
Should the pain lu* dull ami aeliiiiir, ihi' snleperitoiieal eoiiiiective 
tissue' is ]>rohahly involved. 

1 It is also rlaiiiuMl by that tin* ]iariotn1 peritoneum or rtsefT 

is inseiisiti\e tt) ]»aiii: tli.at it is the tiny nerve tilnnients, distributed in the 
e'ollular tissue siibjaeent to the peritoneum, wliieli are extremely sensitive, 
and that the slij^litest tract ion or pressure on them produces the most ex- 
orueiaiiug pain. 



INFLAMMATIONS OP THE PERITONEUM a(k> 

TuBEROULors Peritoxitis. — III cases ef tuberculous origin 
pain may he an almost negligible symptom. The exceptions arc 
those comlitions in wliicli ailliositnis have* ih'velopi'.l, or in which 
the tuberculous malcu’ial has biMMunc fiicysUMl and lias ulceratiMl 
or suppurated. 'Fliis gives vUo only lo a little pain on walking, 
while oblitiM’ativc*, cnevstrd, or sciaiit* fonns may cansi* no pain 
(TioIIestoii, (illt). In (*aM‘ (d‘ tnberrnlons prritonitis Uainbridge 
has found that the injt‘ction <»l* oxN^ni into thr poritnni'al cavity 
will rclicv(‘ tin* ))ain. d'liis ina\ bo dm* to thr .sr)airat ion of the 
two adjac(‘iit snrfariN I'naii each otlao-, pos-^ibly to an aiH*sth(‘tic. 
actimi (d thr »>xyg(‘n. 

A common Hnircr of mistakes In tin* diagnosis <d‘ pindtonit is 
is the ron^ll^ion of rrtrrrcMl pain willi tinit di.r to peritonitis. 
Diagnostic criteria l>rtw<‘rn (In* two <*ondilions are: ( I) The tmi- 
dern(*>s of rrf(‘rrrd |)ain is |>rodncrd by slight siimnlation of the 
skin and the >nl)ciilanrons ti>^n(‘s, and semis to lx* n‘lievj'(l liy 
deep pn'smire; i'l) tin* exact opposit<‘ is found to be tin* case in 
jicritoiiit is, d(‘ep ]»ressnr(? being painful, wbib* light pressure is 
not so distasteful; a<*(*ording to I.<*nnand(*r (t>lS), the boundaries 
of the liyperc'^l ln*t i(* /ones In p(*ritonitis (*an be* mapped out 
almost to a centimeter; (d) in peritonitis pn>per tln‘re is gener- 
ally no referriMl |aiin; this is given by Monllin ( j as a goo<l 
indication that no other vi^’cra are involved, for as soon as the 
viscera bec'ome in\olv(-d hyperalgesia is present; (I) in perito- 
nitis the alxbiininal retlexes an* not exagge* rated, while in referred 
pain tli(*y are (*xagg<*rat<*d. 

Should a |)eritonitis be sudden in onset, as is t,bc* casr* in tlie 
[•(•rforat ion of an nicer of tin* .->toina(*li, or of tin* dnodf*nnm, the, 
jiain is generally |>aroxysmal and is most M*vere. \Vln*n tin* car- 
diac end of the M<imach i." invedved, the jiain, as a rub*, is nn(h*r 
the h*ft scapula. AVIn*n the ]>yloric end is the jiart affecteil, the 
pain is ninler the right M-apnla (Mayo Pob-on, dP.t). 

If the abdominal pain is as.*»ociated with temh*rnesH it is neces- 
sary to distinguish Iwtwei'ii inflammation of the constituents of 
the wall (skin, miisch*, peritoneiimj, neuralgia and neuritis. In 
peritonitis pain is produced only on the making of pressure on the 
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ubdonijual wall, while in neuralgia or myalgia it may be necessai^ : 
to piiicli the skin or iniisele In^tween the fingers before pain* 
elicited. If |K*ritonitis is jiresent there is also pain on the patient 
taking a deep hreutii, upon tin* making of a ])elvic examination, 
and also, in some eas(*s, upon tlexiiiii of 11 h» body. Should the pel- 
vic peritoneum l)r* inflame(l, pain is ju’oduced wlien the inflamed 
jieritoneiiiii is jiressed u]»on hv tin; (*xamiiiing fing(*r. Tilting up 
of the uterus hy pressure on the cervix will always cause pain, 
and pain is also pn^sent on making deep, and, if the jieritonitis 
is sev(*re, light pressure low down mi the ahdomiiial wall. Hiirian- 
iial exteriHivaginal examination will laiuse pain if the |UM'itoneum 
at the hrim of the pelvis is inttam(‘d. 1 )ef‘e(‘at ion, miidurition and 
sexual connecti<»n (if a female) are also |»ainful. Th(‘ vis(feral 
]K‘riton(‘um is diirereiit from tin* parietal p(‘ri(<>!i(‘um in that ])ain 
is not ]irodueed by pressure ujioii it ; but it is V(‘ry sensitive to 
traction niaih* upon it tlirough the nn*sent(‘rv. I'he pain produced 
by this trai'lion is interpretcMl as c<»niing from s<inie /one of the 
iMuly and not from the alfecteil viscera. This Mackenzie ex- 
jdain(‘d by the fact that the abdominal visciu’a are sup|>lied en- 
tirely by the sympathetic sy.steiii, which has no sensiiry mu’ves. 
Whmi it is irritated its nerves carry im])iilses to the cmal cells and 
stimulate, in turn, atljaeent smisory c<*lls to activity, thus caus- 
ing a painful ini|)ulse to 1 h‘ (*onveyed to the brain. This impulse 
is projected as if (*oming from the ]u*ripht‘ral ilistribntion areas 
of the sensory nerves, whos(» cells are stimulated. 

(’'iiKOMc’ peritonitis is sonu‘wliat difl'erent from the acute, 
and is much slower in ons(‘t and duration. The ])ain is due to 
tin* following cau>cs; 

(1) Traction and ])ull from adhesions, the result of the 
chronic inllanimatory pro(*ess. 

(li) nisteiiliiui of tin* bowel from gas or f(‘cal -matter, owing 
to obstruction of the lumen by adhesions which may be old or 
recent. 

(3) Localized coll(‘ctIons of fluid encysted by the peritoneal 
adhesions. These localized collections may be either serum, pus, 
or blood. After the) fluid contents have reached a certain stage; 
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to Wert pressure or traction on the adjacent structures, 
thus cause the pain. In some cases of slow, insidious peri- 

tis, especially those of tuberculous oripn, there may bo no 
l^in of any moment until adhesions form, when pressure causes 
^jtension pains. . 

The location of the pain may ^iv(‘ an indication of the viscera 
which are involved by tlu* adhesions ( for the points of refereneo 
on the abdominal wall of visceral ]unn, si‘(‘ Viscera, Chapter XX, 
pp. 883-389). 

Hemorrhage. — In sudden, severe h(‘morrha»(' into the abdomi- 
nal cavity, sneli as o<*(‘iirs in llu‘ rnp1nn‘ of an extraiilerim' preg- 
nancy, pain is present ; but in hemorrlia!»es followinju: o|HM'ation, 
pain, as a rnh^, is al.)S(Uit. This latliu* (‘ondition ean probably ho 
accounted for by the previous iiisnll to tla* peritoneum by llio 
operative i)r(»eednres, with the eoiiseijinuit ri‘dnctit)n in its s(*nsi- 
bility. 

In some cases of excessive dilatation of tb(‘ abdoimai from 
tympanites, or from obstrnetion, tlie al)domiiial l(‘nderness is c‘X- 
cessive, but at flu* same time tla* pulse and ti^mpi^ratiire an^ not 
of a peritorn al <*liaraeter. 

Tumors of the Peritoneum. — Tumors of tla; peritoTn*nm ^(uier- 


ally cause ]jain. When they are in the l)ack, and lie* f>ost(*rior to 
the peritonenin, they freipienlly cause pain by tlie j>n*ssun* wliieli 
they exert iij»on the spiiilil nerves. 'I'liis [)aiii is referred to th«! 
back or alon.ir the eoiirst* f»f the n(*rv<*s of the Inmbosaeral ])lexnH. 
It must bc‘ diagnosed from the pains <liie to ancMirysni, v(;rl,ehral 
caries, or spinal tmiior. 

Nature of Pain from Adhesions. As an end result af nearly 
all j)r(»e(*s.s(‘S, both inllaniinatory and otherwise, in the abdominal 
cavity, is adhesion formation. These adhesifais, as ii riih^, cause 
pain, which is generally localizeil t<> one Hj)ot, at which point pain 
is also [)ro«ln(*( d by pres>nn?. 

Tlie jiain may come in panixysm-; w1i(*ti it does so, the 
attacks resemble each other, anrl have- tin* same, train of symptoms. 
The pain also is influenced by certain iimsciilar movements or 
positions of the body, and may l>e lessened or increased by mov- 
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ing about or by turning ovor from one side to the other. It is 
inercaserl by poristalsis, t*sj)f*cially if the adhesions are between the 
stoiiifich or iiilcstinc jiiid th(* anterior alidoiniiial wall. When the 
a<lhesion.s are befweeu the stoniaeli and the anterior *\bdominal 
wall, the ]iain is often inereaMMl after eating. Adhesion pain 
is also. inereaMMl by teii.-ifiii of tin* anterior abdominal wall, when, 
by a bac'kward motion of the nj)j)er ]>art <d’ tin* IxkIv, or hyper- 
exten^i<»n of the tliigli, the di-'^tanec* l»etween tin* ribs and the pelvic 
bones l)e(M)nies in(*n‘aM‘d. In siieli ea>es the reeti muscles become 
rigid and traelion is made on the ailln‘^ion<. 1die magnitude of 
the pain \aries indire('tly as tlu* area of the ailhesioii. This is 
dm* to tli(* fa<*t that, in exteiisivt* adh(*sions, tlu* traction upon the 
jjarietal peritoiieiini i^ not limit(‘d tn any one spot, a.- it is in 
very limited adhesions, but is spn*ad out (►ver a large* ari*a, and 
(•(»nse«pt(‘nt ly, not being pereei\cM| aeiitidy in any singh* nerve 
distribution, is felt rather as a dull, dragging pain, inst(*ad of a 
sharp, pulling one. 

lm*n‘aMMl ten>ion of the ant(*rior abdominal wall also causes 
pain in ea.ses of hernia wber(*in .stn'tehing of tin* omentum is 
j)robjd>ly |»reM‘nl. 

Adlie^ioii'^ pulling upon the peritoneum, as a rule, eauso 
grc'ater |)aiu if then* is a .'sudden \ariation in tin* traction, such 
as (*au occur when a hollow viseiis of changing >i/,e and ])osili()n, 
such as the >loniach, \< attachetl to tin* anterior alMloininal wall. 
In this case ihe pain depeinls upon the variations in tla^ force of 
the traction, dt'pending upon tin* amount of tlu* stoma(*h contcuits 
and th(^ .<^tate of its fuiK'tional activity. 

Adln'-^ious id' tlu* oiiK'ntum and the ant(‘rior abdominal wall 
are a fre<pn‘nt cause of pain, becauM* tlie Im)W(*I plac('< the omen- 
tum on the stretch, by forcing itM‘lf into the pocket between it 
and the anterior abdominal wall. Adlu-ions betw(H*n the viscera 
if not coiinecte^l with the anterior abdominal wall cause no 
pain unh‘ss traction or prc'^sure is unnie u])on the mesentery or 
other ])ain sen>itiv(‘ orgaii'i, by the changing r(*latioiishi])S or the 
hindered movement> of the adherent viscera. 

In this conne(*tion it might be well to consider the causes of 
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/rbdominal adhesions. They are the following: (1) tJiniors, which 
form adhesions because of the pressure on, and consequent trau- 
matism of, adjacent organs; intestinal ulceration, which is 
not an active cause of atlhe>it»n fm-ination unless ]>(»rforation has 
occurred; (3) afl(‘r la|^arotoiuies adlusion lu'twei'u the omentum 
and parietal ])eritoneum ; and ( I) inilainmation, particularly that 
due to or assoeiated witli lul>en‘nlo>i'^. Inlla minatory lesions of 
the gall-l)ladd(M- are also pottaif causes of alxlominal adhesion for- 
mation. 

Abdominal adhesions, according to (’nmstou, arc* dividend into: 

(1) A gastric group, including clioh'Iil hiasis ; ulcer of the stom- 
ach and duodenum; lrauuiatt<^m to the* ^lomac'h, live*!*, pancr(*as, 
and diiodeniiiu; (*ar(*inoiua of any of ihc* ahove-inenl ionc‘d organs; 

(2) tlie intc'stinal group, which is particularly as^^ticialc'd with 
the app(*ndix and tin* >ignioid ; ( ) tin* p(‘lvic gnmp, whicli in- 
cludes lesions of the lid)(*s^ ovaric*s, and the uterus; and ( 1) the 
peritoneal group, including all h*-jions in which |»rimarily the. 
peritoneum is inv<ilve<l, as in tuberculous peritonitis. 

(rnsfrlr Adlirsianfi,- ddn* diagnosis nf a<lhesions may he* made 
easier if it is borne in mind that whc‘n adhc‘^ion of a visciis to 
the antei'ior abdominal wall or to another organ occurs, pressure 
or traction on the abdominal wall, sn made that it will tend to 
separate the* two adhering >urface*', will pnuliice conside rable pain. 
Thus, in gastric adhesions, if pres.-^ure i.^ made on the anterior 
abdominal wall in an upward direc-tion, from the region of the 
lower border of the ''loiiiacli, the pain which is preM‘iit cm ordinary 
manipulation^ i*^ greatly iii<*rea>e»|.* If the adlie.-ions are on the* 
right or on the* anterior border <»f the* ‘'tomach, prc.'-siirc* made (»ver 
the epigastrium will cau>e the pain to >lioMt out from the right 
over the area of the adhesions. If they are <»n the |io>terior gastric 
wall, j)re-sur(* over the fir>t and sec^md lumbar vertc*br:e will often 
cause pain. Adhesions bc-twec*n the anterior abdominal wall and 
stomach arc* not mi frecjuent, ami arc? ve ry apt to be, c*onfus<‘cl wdth 
gastric ulcer. Pain due to inle-tinal adhesions, as a rule, ia sud- 
den and acute, and is the rc*sult of stenc;si.s of the gut by the ad- 
hesions; generally it is of short duratiejn, disappears as cpiickly 
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as it camo, and is frequently followed by a discharge of fluid feoes 
or flatus. 

Inlrsfinal Adhesions . — An interesting case of intestinal adhe- 
sioiiH is tliat of a young lady, whose liistory is as follows: 

Xc*arly two years before admission to the hospital she began 
having acute jiains in tla? abdomin, of a spasmodic character. 
During the past year tli<‘se have Ikhmjiik* more freijiient and are ac- 
companied by vomiting and (‘nictations of ga<. The attacks 
seem to be broiiglif abmit by eating indigestible foiids and exposure 
to colils and dam|)ne>s. Sla* lias had two altac'ks at night without 
njipareiit caii^e. 1'he nieii'^es are painless. Tin- pains are always 
relieved by a bowel mov( nu'iit. At first thcw are diffused over the 
abdomen, but soon show a distinct right-sideiln(*ss. During the 
last attack the pain was mostly toward the m(‘dian line, slightly 
to th(‘ right. 

()|)eration showed tin* cecum and adjac(‘nt int(*stinal coils all 
matted together by dense* adhesieuis, which, in some* places, were 
so thick that they had to be cut lH*tw(‘(*n ligatur(‘s. A tumor, eor- 
r(‘sponding in hK*ation to this mass, was f(‘lt on tlu* right side 
In^fon* Operation. 

Pelric Adhesions , — Pain due to |)(‘lvic adhesieuis is present 
(a) at stool, ( b) during micturition, (c) during the* menses, (d) 
on moving, ((*) on subjecting the body to light shock, and (f) dur- 
ing coitus. 

A case* in jioint is that of Mrs. X , whose ovary and tube 

on the right side*, and appendix were removed, drainage being in- 
serted because* of the* pronounced gangre'uous state of the ai>pcndix. 
Some wee*ks after operation she e*omplained of aching which Avas 
worse afl(*r moving, after lying down at night, and on sweeping. 
This aching be*gins in the lower right middle region anteriorly and 
extends through to the back in the lumbar region. 

Another case is that of Mrs. Y , in whom pain began in 

the right side and was constant. She had a feeling as though a 
knot w(*re being tied inside her. 'On the same siile a small mass 
was present. A year previous she had had an o})eration per- 
formed, in which the ovaries were removed. In this case there 
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present a band of adhesion, oxtcndiiig from the uterus, its 
; lippendages, and the intestines, to the lateral pelvic wall. 

Oeneral Peritoneal Adhesions . — If the |)ain is due to general- 
ized peritoneal adhesions, for instance tla)S(‘ following a gastric 
perforation, it is often presi‘nt aft(‘r eating, and conu*s on when 
the stomach is full or wluui tlu^ laitieiit assnln(^s ciuMain positions. 

Pritchard (diiO) reported a case of alMloininal pain, in which 
the diagnosis was ohsciin*, hut on op(*ration adln-sions wen* found 
■ between the stoniacli and the anterior ahditiiiinal wall. No previ- 
ous symptoms indicating inilamniat ion c<»nld Ix' (dicittxl; no ulcer- 
ated areas, nor indications of ulcer, could he f«uiml. Aft(*r re- 
viewing the cas(» and (‘xcinding the gall-hladdcr, stomach, or duo- 
denal ulcers as tin* cause of the adhesive formation, Pritchard, 
because of the pnscm*!* of an edi*ma of the lower extremiti(‘a, 
without sufficient <*anse in tlu* same paticuit a year <m* two previ- 
ously, offercxl the novel explanation that tlic edema was dm* to 
neurotic inllm‘nces, and that tin* abdominal adlusions w(‘re tlui 
result of th(* saim* influences a(ding in the ah lominal cavity so as 
to prodtiee edema of tlu; stomach and duod(‘num, and (*onse(|ucnt 
adhesive formation. 

Nature of Pain in Hernia. I>e(*ause of the m(*('hani(*ul rela- 
tionshij) of hernia to tin* abdominal strm*t tires, it has l)(‘en tluuight 
wise to consider it in this section. Pain is not a promimmt 
symptom of simple vnronipUraft'd kernitt, exc(.*j»t in those* cas(*s 
wherein the liernia is of sudden developnimit. II(‘re tin; jiain is 
due to: (1) Traction on tin* iiic.^icntcry. This occurs in the 
early stages of the condition. Lalc*r the pain is dm* to: {'2) In- 
flammation of the l>nw(*l, whieh is the result of defieieiil eireiila- 
tion, edema, and tin; presence of toxins. This inllammutory 
process caii.s(*s the contents of the hernial sac to swell, and, if the? 
neck is small, the hernia Incomes straiignlaled, and tluj traction 
and pull upon tluj involved me.sentery are increased. Tlie inflam- 
matory proce.ss may also extend to tin* j)ari(*tal jieritoneiim, and 
to the pain of the traction there is also then added the pain of 
the peritoneal irritation. (3) Peritoneal irritation. The inflam- 
matipn may progress to such an extent that adhesions finally form 
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between tlie peritoneMirii and the bowel, and then every movement* 
may lx; caj)al>Ie of pnjdncin^ pain of a dull, dragging character. 
Thus j)aiii of hernia may he due to involvement of the mesentery^ 
the lx>wel, or the; peritoneum. 

I’ho mesentery as a factor in the pain ])rod action is generally 
of little; moment unless the onset of the, he-rnia is sudden, when 
the‘re is present, in tin; majority of cases, a severe, dragging pain, 
most frcipiciitly about or aliovc* the unihilicus, if tin* heumia is of 
the small intc-stiiie; whih* if it is <if the lower bowel, the^ pain e)r 
elistress is gi n(*rally below this level. The mesentery |)robably 
also re;ceives a few fibers from the ce-rebi-o^pinal system; and, 
when irritation to them occurs, the resulting pain is generally 
referred to their somatic di'-t ribut ion. When this is the ease, the 
area of tenderness and of subjective pain is eeiierally outlined by 
the ar(‘a of distribution of one or more of ilu* spinal nerves. 

The ilioinguinal nerve passes out of the abdomen at the (»xter- 
nal abdominal ring, and is distribut(M| to tin* ilioinguinal region 
of the u])per and inu(*r part <d’ tin* thigh to the scrotum in the 
male, and to tlu* labium in tin* femah*; luumia, |u*oducing pressure 
on this nerve*, causes pain to be* fe-lt as e*oming from these parts. 

Jiinrrl pain pre)pe'r elilfe-rs from that of he*rnia, in that the pain 
sensation is due* to the* carrying <d’ stimuli to the e*onl, where some 
of the* e*e*lls e)f the* spinal ne-rve's, be ing stimulate*d, give rise to 
pain se*nsation, whie*h the* brain inte*rpre‘ts as evuning freun the 
periphe*ral distribution of the*se‘ libe*rs. The area of teiielerness 
anel subje*ctive* pain fe*lt in the <listribufion are*as e»f the*se fibers 
ele)es ne»t fe>lhov the* plan of elistribiition e)f any s|)inal nerve or 
iierv(*s, but is levate'el in the* are‘a e)f elist ributiem ed’ 1ibe*rs arising 
fre>m e*e*rtain e*e)rd se*gnie*nls, as marked euit by lle*ad. The points 
of teiiele'rne'ss, whie*h, i]i many e*ase-s, be*ar no eletinite* r(*lation to the 
lesion eansing the tremble*, are but the maximal points of tender- 
ness e)f the'se ceu'd se*gnie*nts. If the he*rnia is in the* small intes- 
tine, the most e*emime)n site* of the redVrreel pain is in the region 
of the umbilieiis, while in involvement of the large be)wel the pain 
is located as being 1h*1(»w this point; if peritoneal irritation is 
present, a local tenderness is felt at the place of the lesion. A 
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;^part at least of this bowel pain is due to distention of the involved 
portion of the bowel by gas. When this factor is present, the 
pains are generally paroxysmal, twvurring at the time of the 
bowel distention, and are easetl as soon as tlu' sras and the focal 
contents have ])asse(l on; hut shnnid the .^-welling at tin* n(»ek of 
the sac increase, the InuMiia tlu n Ikh-ohu's strangulatcMl, and tx> 
the other factors producing pain is tlaui atldcil a third, namely, 
peritoneal irritation. 

In prritonral irnfafuni IIh^ jKiin al first is slight, and similar 
to that d(*scrilicd above; hut afu*r it oni*(‘ di'vtdops, it is so much 
more severe tluin tlu^ otluu* two that they an* of minor importance. 
The tissues an* now ex<jnisitely tendiu*, and are sc*nsitiv(* to tltc 
slightest pn*ssun‘. It is at this stage* that, in (‘asc* cd’ femoral or 
inguinal hernias, tlie |)ati<!il instin«*tively draws u|» and rotaf(*s 
inward the l(*g ()f llu* alh'cted side. 

The 0}ncn/f!l li(‘nm(s are gem»rally not very |aiinful, because 
the omentum, of ils(‘lf, has little pain sensibility; but, in some* 
instances, as in a case of v<»ntral hernia, wh(*r(* llu^ ])atient had 
suffered from cramps and seven* abdominal distress, with vomit- 
ing, an (»perati<m sliow(*d a small omental v(*nlral h(*rnia about 
two and on(‘dia]f iiiehes above the nav(‘l ami a lit t hi to the left of 
the median line. There was no hK*aliz(‘d tenderness. 

Pain, as a sym|)tom of sim|»h* nneomjdieated h(*rnia‘, is gener- 
ally of minor importance. Fc-w of th(* eases of hernia an? acute 
in their ons(*t, most of them being tlie gradual develoj)ment of 
years; and even when tlui hernia is acmle, the; |)airi symptf)ms are 
not of special diagnostic importance, <mly in so far as tlK*y indi- 
cate the s])ecial region of the bowel attacked, and tlui magnitud(j 
of the inv<iIveriM*nt. In elironic eases then* may he a smarting 
or burning, which De (iarino tliiid^s irn»st likely imiieates an 
omental protrusion. Tlie most efunrnon ])ain is of a dragging 
nature, and is worse in the evening and better in the morning, 
because during the night the intraabdominal jiressure is relieved.' 

* Sir William Uenn^tt (Lnncft, Prl). 2, 1007, f>. 270) monf ions a caso in 
which tho hernial sac had a very small opening;; and he Hiigjjests that, it was 
due to the accumulation of fluid in the sac, as the day went on, which caused 
the pain to be so much more pronounced toward evening. 
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Anyfhiiifc causing a rise of the intraabdominal pressure, Sttdl u , 
coughing, sneezing, straining, or lifting, is likely to produce tliis paiiu'; 

Strangnhiled hernia generally gives rise to the igreatest dis^ 
tre«M, \(*ry often present around tln3 uinhilieiia, and when this yi 
assoeiated with vomiting tlie diagn<)si8 of gall-stone colic or gas- 
tritis is v(‘rv aj)t to he made, and the h(*rnial condition neglected, 
while the [)ati(*nt goes ra|»idly on to hi^ death. 

In so!!i(» eases of aTUANcnw.ATKi) iikkma the pain begins about 
th(* iind)i lien‘s, and thence, as the severity of the lesion increases, 
radiates to the rc*gion of the ‘strangulation. 

rMHiLK’VL iiiifMA is gen(‘rally associated with considerable 
local and r(*ferr<*d pain, most of \vlii(*h is prohahiv due to traction 
on the stomach from the inv(»lved oinentiini, adhesions existing be- 
tvv(*en eitli<*r the stomach or the adjac4‘nt oinentnm and tlie an- 
terior abdominal wall. 

Tn iN(iiUA VI. iiMiMv f(»rcihl(' <*xtension of the thigh is painful. 
In some cases of inguinal h<n*nia, also, the pain may he felt in 
the epigastrium, and radiates to the hack, ns in a caM‘ rejiorted by 
Witherspoon ( hJo, ]». 210), in which the patiemt comjdained of 
])ain in the epigastrium radiating to tin* hack, and of tender areas 
on either side* of th(» vertebral column opposite tin* eighth and 
ninth thoracic vertebra'. Abrupt pressun» over the epiga.strium, 
centrally, and to either side, over the nsMi inuseh"', excited severe 
paroxysms of pain, (traduni pressure teas irdl borne. Operation 
relieved th(' condition. 

The following is a case of pain due to inguinal hernia. 

The patii'ut complained of pain, or rather of a dragging sen- 
sation, running from the region t»f the pubic ^pine downward and 
inward to the scrotum. This pain was made worse by w’alking, 
by lifting, or even by sitting, and was eased on lying down. 
TT(* would be all right in the morning, but as the day wore on ho 
W’ould become so ill that he would have to give up his work, which 
was that of a driver on a grocer's wagon. On releasing the 
hernia, tlu' pain entirely disappeared. The sac did not seem to 
be adherent to tlu' surroumling fascia. 

Stockton, in speaking of inguinal hernia^ describes a condition 



375 


NATURE OP PAIN IN HERNIA 

m whi<^ the complaint ia juiin generally refemni to the lower 
" quadrant of the alxloineii ; it is of a colicky character, and is some- 
times burning. There may also he present continuous sutloring. 
These symptoms are relievid wlum llu‘ |»atient li(»s down, and are 
increased on active movi nieiils, also in lilVnig. Th(\v app(»ar and 
disappear at. irngnlar intervals. Kxaiiiinal ion discloses a })atu- 
loiis internal inguinal canal, ihu large i‘iiongii tt) |)ermit a well- 
juarked hernial j^rotrusion, hut sntli(*ient t(> eaus(* a hulging outward 
of the peritmieiim, which is maih* wnrse hy eongiiing or straining. 

Ei’KiASTJMC 11 ki;ma.- Kpigasirie h<‘rnias someliim^s simulate 
gall-hlad(li‘r <n* duet ilisea^e, nr even a gastric disordm*. 'riiey 
are to he diihu’entiatiMl t‘r<im the small ^iilunitaiieniis tumors found • 
in the (‘pigastrinm, and an^ diu^ to the protni.sioii of small, fatty 
masses through opi^nings in the antt^rior ahdominal wall. 

Hernias of tln^ anterior abdominal wall soiiK'times produce 
symptoms of pain which disappear on lying down. Mxaminatioii 
may elicit no apjairenl ahnormality, and thc' physician is at a loss 
toaccvmnt for the p(‘rsistent <‘ryptog(‘nic i)ain which recurs so regu- 
larly on motion, or on the performance of ta^!vs involving an in- 
cnnise of the int raah lominal |n*e>>nre. In nninv eases, wliih* a 
su])erlic*ial exaniitiat i<»ii shows nothing, a nun*(‘ thorough one may 
reveal some slight thickening, or some little localized swelling of 
the abdominal wall. When this is found, hernia should he 
thought of. When small, there are im ahsointe diagno-^tic criteria 
of a hernia of this character; hut if it is large ai:d reiliicihle, 
the gurgling accompanieel hy theMlisap|)earance <d‘ the tumor on 
rtMluctiem iiidicate-s the condition. McKwen (ttlit), in speaking 
of small nmhilical hernias, with a vitv narrow and disteiisihle 
sac, states that the pain (violent ahdomimd pain) fr(*(|U(;ntly 
comes on at an early stage-, Ixd’eire* any |»rominent e*xteTnal tumor 
has appear(;d, aiiel lie attrihiite*s the* {tain in such ea.ses, in part, to 
the cupping of a porti‘»n e»f the* he»we l in the* iiarre»w mejiitli, and 
in part to the distentiem e>f the narmw meinth, e*ansing jirejsaure 
on, and irritation of, the peripheTal ne*rve*s. 

The pain of fkmoual ukkma in tin? male; may sometimes be 
referred to the penis. 
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CHAPTER XX 


PAIN IN ABDOMINAL VISCERAL DISEASE 

History. — The question of the sensibility of the abdominal 
viscera is one which has b(‘en inueli (Hscus'^chI, and, at the present 
time^ it cannot b(* stated with certainty that the j>rol)lein has been 
definitely solved. As lon^j a|]^o as 17511 Haller had noted that ho 
failed to obtain evidence that the internal viscera were sensitive 
to painful stimuli, hut it has lK*come increasingly evident that the 
nervous mechanisms of the visceral activities are exceedingly mani- 
fold, and that no adequate explanation of their functions is possi- 
ble without a searching investigation of tladr rich nervous supply. 
The work of Lennander and Mackenzie seemed to ])oint to the 
fact of there being no pain fibers in these nerves, but that of Ross, 
of Kast, and Meltzer has shown that the observations of j)reviou8 
experiments were faulty and that the ordinary tests which they 
used for the elicitation of j)ain phenomena in th(‘ viscera, which 
were the same as those used to elicit j)ain response in the skin, 
were not suitable, since the viscera, because* of their structure and 
position, are non responsive to these stimuli, but may respond to 
other forms of stimuli than do the i^in and mucous membrane. 

The ordinary facts of digestion j)rove the resfamse to chemi- 
cal stimuli, and also to those of heat and cold, and it is becoming 
apparent that some modification of the earlier views must take 
place. 

The sensibility of the abdominal organs has been, for many 
years, a question of debate between two opposing schools, the one 
maintaining that the abdominal viscera of themselves were not 
capable of producing pain phenomena, the other holding that they 
were. Evidently both were right to some extent, for it has been 
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found that organs which under normal conditions do not prodo^^' 
pain will, when inflamed, give rise to pain phenomena (Rosthorli)V^® 
However, in many eases it must bo admitted that the sensibilitjr > 
to pain shown by the abdominal organs is very unusual, for in 
many eases ojierativfs inter f(‘renee may be undertaken without 
exeessive jiain jiroduef ion, ovariotomies having been performed 
by Kie<lel (Stlo) and Johnnen without any esjieeial pain. The 
uterus is jiainful only when inflamed ( I>ernard, 8<)7). All varie- 
ties of abdoniina] operations were performed by Lennander with- 
out jiain produetion, except wh(‘n traction was made on the inesen- 
t(‘ry. 

For a better und(‘rstanding of }>ain production in visceral 
disease, it may be well to rewiew the innervation of the abdominal 
visc(*ra. ^.riie iniuu'vation of the viscera is from both the cerebro- 
sjiinal and tb(‘ sympatli(‘tic syst(*m. Tlie c(‘rebrospinal or medul- 
lated fibers are carri(‘d in the vagus and in the splanclinics, and 
arc distriliuted to the various abdominal plexuses. Where they 
finally terminate is an undeterniimul ipiestion, but it seems likely 
that they end in the niesentc‘ry. The syrn])athetie has its own 
sjiecial nerve syst(‘m — its fibers jiass on farther than those of the 
cerebrosi»iral systcun, and nro ultimat(*]y distributed to the ab- 
dominal organs, whose* functional activities they coordinate and 
regulate. Th(*y consist of vasoconstrictor, vasodilator, motor, and 
inhibitory fibtrs, etc. ( Tigerstedt ). Tlu‘y originate in the lateral 
horn on the same side of the cord in which they are found, pass 
through the posterior ganglion into a nerve trunk, and finally end 
in a ganglion, from wdiich Hb(*rs are carried to the ultimate distri- 
bution area. These ultimate ganglion cells have no connection 
with each oth(*r. All tin* sympathetic fibers do not arise in the 
cord, many of them arising in the juxsterior ganglia, or from the 
abdominal ganglia themselves. ^lackenzie, Peterson (72), and 
others hold that the sympathetic system is oldest in origin, and 
that the cerebrospinal system is merely an outgrowth of the sym- 
pathetic, and has been built up for its protection. This may be, 
as remarked by Mackenzie, the reason for its proneness to convey 
pain, one of the functionally protective sensations. In this way 
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Fig 81 — S( heme of Innervation of Abdominal Viscera. 

The above diagrammatir drawing shows the reason for the tendency of 
diseases of the gall bladder, pancreas, duod(‘nuin, the pylorus and the 
greater curvature of stomach, to cause pain on the right side of the 
body, while lesions of the lesser curvature, fundus, spleen and pan- 
creas have a tendency to produce pain on the left side of the body. 
Drawmg modified from Spalteholz, 
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it guards, against injury, the internal organs supplied by the sym- 
pathetic, which ordinarily has no direct pain-conducting sensi^ 
bility, as such is generally understood. The sympathetic contains 
both aflFercnt and efferent fibers, but it is only the afferent which 
may, utkUt unusual circumstances, be concerned in the conduction 
of pain stimuli. Ordinarily, these nerves are incapable of con- 
veying imj)uls(*s whi(!h are interpreted as painful; but under cer- 
tain modifications, such as are produced by injury, a change of 
irritability may take place, so that stimuli which ordinarily do not 
produce pain now give rise to the most excruciating agony. Such 
modifications have be en observed, especially by Bnch and Macken- 
zies Bueh, on correlating the researches of Wutzer, Florens, 
Ilrochct, Valentin and Longet with his own clinical findings, con- 
cluded that a normal sympathetic nerve is incapable of carrying 
pain-producing stimuli; but that, when inflammation ensues, 
some change in its excitability occurs, so that, instead of the dull 
perception, which it previously had, it acquires an exquisite sensi- 
tiveness, so that pinching, pressing or dragging on it is very pain- 
ful. This increase of sensitiveness can also be produced by con- 
tinued electrical stimulation, or by stretching of or pressing upon 
the nerve (Lemmering). Ritter, after experimenting on dogs, 
concludes that the fibers conveying the impulses interpreted as 
painful run in the nerves distributed to the blood vessels, for he 
found that ligation of the vessels was much more painful than 
irritation of the parietal peritoneum or traction on the mesentery. 
This is in accord with the statement made in a previous chapter, 
to the effect that in the internal organs it is probable that the 
sensory fibers accompany the vasomotor nerves. Should such be 
the case, it is likely that the pain-conveying fibers are collected 
into the same ganglia, or in the ganglia associated with those of 
the vasomotor nerves. It has been found that the vasomotor cen- 
ter for the stomach and upper intestine is in the plexus coeliacus 
(Buch, 171; Pincus, 465; Budge, 466; Techlenburg, 467; 
Lowen, 468, and Boer) while Laignel Levastine located the vaso- 
motor center for the liver in the right semilunar ganglion, and the 
vasomotor center for the spleen in the left semilunar ganglioDi* 
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imd the vasomotor center for the small intestine and the upper 
part of the large intestine in the superior mesenteric ganglion. 
From the association of the vasomotor and sensory fibers, it 
would seem that these ganglia also are the sensory centers for the 
dependent organs. LennandcT, however, states that it is traction 
of the mesentery which, in turn, j)ro(lnces jnill and traction on the 
sensory (cerebrospinal) iilaincnts in its substance that produces the 
visceral pain. The aj)parcnt discrepancies between the statements 
of Ritter and Lennander may be dne to the fact that Ritter's ob- 
servations were made during experimerits on animals, while Len- 
nander’s were made during abdominal operations. On one fact 
all observers are j)ractically in accord, and that is that the 
parietal peritoiHuim is very sensitiv(‘; and there is also concord 
in the belief that the viscera themselves are but slightly sensi- 
tive to pain. These latter views are in accord with observations 
of physicians from time immemorial. Pcrhaj)S the oldest exam- 
ple is in Xenophon’s ^‘Anabasis,” wherein mention is made of 
Nakarchos, the Arcadian, being wounchnl in the abdomen in battle, 
and coining in flight, holding his entrails in his hands. Then, as 
we pass down the ages, here and there examphjs are given of the 
insensitiveness of the internal viscera. Haller, about one hundred 
and fifty years ago (1753), noticed that the liver, spleen, kidneys, 
heart and lungs j)ossessed little sensibility; that the parietal peri- 
toneum was slightly sensitive, while the visceral ])(*ritoneum was 
entirely without sensation. He also states that the subcutaneous 
coat is very sensitive, while the mcjseiitxiry lias no sensation. In 
this connection, I shall (pjote in rxlcnso from Meyers, who has so 
well described the progress of our knowledge in this direction. He 
says that ^^Richat noticed, at the end of the eighteenth century, 
that electrical, chemical and niechanieul stimulation of the organs 
supplied by the sympatluitic system do not produce pain.” This 
agrees with the clinical findings of Prony (343), who states 
(1821) that Bichat had seen dogs devouring their own intestines 
and tearing their own peritoneum, which had prolapsed through 
abdominal wounds. Many observations have been made on man, 
seeming to show absolute insensitiveness of the abdominal viscera 
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(Mitchell, 263, in the year 1872; Bier, 331; Mackenzie,' SSSif' 
Lennander, 380; Ilofmeister, 869; Cushing; Block, 870; Mitch- ' 
ell, 840; Partscli, 871).^ 

The absolute? r(?liability of these d(?ductions has been ques- 
tioTUid by Kast and M<?11zer, and more recently by Neuman, Kast 
and Alcllzcr claim that the? insensitiveness to pain present in the 
abdominal viscera under local cocain anesthesia is due to the gen- 
eral toxic acli<ui of lli(* cocain, which so reduces the sensitiveness 
of the int(;rnal viscera that they no lon,i»er respond to stimuli, to 
which, without the cfH*ain, they would res|)ond and which, being 
carried to the cerehriiiii, wouhl he inter])ret(‘d as |)ain. These 
deductions are ap|)areiitly controverte<l by Mitchell (155, pp. 
200-201), who, uud(‘r hypodermic, subcutaneous injection of 
normal salt solution, was ahh\ after th(‘ ])eriton(Mim had been 
opened and tin* inlestiiu? delivere<l, to seize? it with a clamp, rub 
it with gauz(‘, and |)ri(*k it with a needier, all without th(‘ produc- 
tion of pain. 

The pain sensations from the abdominal organs are probably 

' ft ifl claiiiM?!! by TiiMinandor that none of the abrloininul viscera is sen- 
sitive to pain, and tliat wlu'ii jiain oceiira it is due to the following causes 
(given by Kast and Meltzer, I'U, pp. 1017-1019). (1) pressure, sliding or 

pulling of the parietal peritoneum; (2) pulling of the mesentery, and thus 
irritating the posterior wall of the ubdoininal cavity, which is provided with 
pain fibers derived from the syiiiial nerves; (II) lymphangitis and lymphaden- 
itis occurring and reaching the nerves of the posterior wall; (4) irritating 
toxic products or chemicals, like HCl in gastric ulcer, reaching the lymphatics 
of the posterior wall. 

Maiinsell Moulliii says that the elTeet of traetion on the mesentery is 
the saim*, whether there is a “free mesentery or whether the peritoneum 
is reflected from the sides of the viscera, leaving a portion of the eireuinfer- 
once of the bowel attached to the parietes by eelhilur tissue” (Moullin). In 
this ease, besides the stimulation of the nerves in the peritoneum, there would 
be traetion upon the nerves in the connecting tissue. These nervt's are de- 
rived directly from the cerebrospinal system, and any traction upon them 
would be referred as pain to the distribution area of their somatic branches. 

It is a well-known fact that the surfaces of the internal viscera are not 
painful to prossutc, pinching or squeezing, nor to heat and cold. Their 
only function is reference of impulses having to do with the well-being of 
the organism; and in cases of inflaniiiiation, as suggested by Lennander (23), 
it is possible that toxins may be carried by the lymphatics to the nerve fila- 
ments, thus rendering them more sensitive, so that they respond to stimuli 
with a reaction which is called pain. Inflamed organs are slightly more sensi- ’ 
tive than organs not inflamed. 
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^^ttirried chiefly by the vagiis and the greater splanchnies ; both con- 
tain medullated fibers, found, according to Edgworth, in the vagus 
at the level of the diaphragm. This view is opposed to that held 
by Lennander and Meyers (122), that the sensory fibers of the 
vagus do not extend below its recurrent lar\ng(*al branch. Edg- 
worth also makes the obser\ation that on the wnrniing of the 
vagus its conductivity se(»ins to increas(‘. 

As to the nuinner of production and (‘ondnctioii o’ the visceral 
pain impulse little is kno\Mi, thonuh it is ludd that the ])ain is: 
(1) ^^due to induction of a ciirrcuit in adjacent fibers in a manner 
comparable to tlu^ (dectrical induction in two adjacent but uncon- 
nected ner\es” (probabl\ not correct) ; or (2) that the ‘‘ner\e ((Mi- 
ter, spinal or c(M*(d)ral, which re(‘ei\('s tli(' alT(‘riMit iin|)ulses is so 
unduly excited that in its disturlxMl (‘onditnni it atlribut(*s the 
afferent inipiilM's to the wrong albMviit n(M*\("; or it mav be |>ossi- 
ble (3) that “transfiMviice nia\ take plac(‘ in tli(‘ scMisoriuin,” 
Although th(‘ in(‘tliod of the jiroduction and conduction of the 
impulse is in doubt, yet no doubt (»\ists as to tb(» a(*luality of its 
‘ presence. A peculia*’i<y of its jierccption is that it is not felt in 
the organ in which it is produced, but is ndtM’red or rellecled to 
the body wall, when* it b(*comes (‘itlar the s()-call(*d somatic jiain, 
or is J)ercei^(*(l as a form of hyperalgesia.' 

Location of That the pain of visceral (Iis(*ase is not 

necessarily located directly in the iiivol\(*d viscera may be s(*(*n 
from the following : 

(1) On movement of the invo1\ed organ there is no change 
in the character or h»cation of the [min : 

{a) Movement of the heart ])ro(luc(*s no change in tin* cliar- 
acter of the anginal pain. If the pain were in the heart itself, 
each contracti(m of the heart would produce a change in the char- 
acter of the pain. 

(6) Peristaltic contraction of the stomach produces no change 
in the type of the pain of gastric ulc(*r; also, changes in the posi- 

* This view has recently been v^ry strenuoimly opposed by Hertz, who 
claims that pain sensation can reside in the internal viscera themselves 
(Herts, 106b, p. 48). 
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tion of the stomach due to respiration produce no change in. the 
location of the pain. If the pain were located in the stomach, 
movement or change in the position of the organ would of neces- 
sity produce a change in the character or location of the pain. 

(2) The pain is not located directly over the diseased area 
in the involved organ; indeed, it may not even be over the organ 
at all : 

(a) Cardiac anginal pain may be felt down the arm or even 
up in the neck. 

(h) Pain of gastric ulcer is not directly over the site of the 
ulcer, as has been proved, time after time, by operations. 

(.'{) The an^a of hyperesthesia may be distributed over a 
much wider area than that under which ihe organ is located. 

Transference of Pain. — H(»cause of the apj)arent non-location 
of pain in Ihe diseased viscera producing it, many attcunpts were 
made to explain the relationship between the area of pain and 
disease in the viscera. The most successful of these was by Head, 
who, in a thesis read before the University of Cambridge, in June, 
1892, and before the Neurological Society of London, November 
10, 1892, first opened the way for the study of peripheral sensory 
manifestations of visceral lesions. He claimed that the manner of 
transference of pain sensation is this: that the stimulus affects 
the peripheral distribution of a nerve distributed to a viscus, and 
that this stimulus is carried to the cord and enters the sympathetic 
system through the sensory root posterior to the ganglion. In the 
cord the nerve cells of these fibers (from the sympathetic) come 
into intimate contact with the cells of the fibers from the periph- 
eral sensory system, and incite them to reaction, so that stimuli 
occur, and are transmitted to the brain, so that the brain centers 
perceive them as coming from the peripheral distribution of these 
same somatic or body nerves. 

By a reference to Figs. 31, 32, 33, it may readily be seen how 
the stimulus can be reflected from one set of neurons to another 
set; and it is thus that the excessive irritative stimulus arising 
in the splanchnic area is interpreted in some distant area as pain. 
Head has laid down a law particularly applicable to this state, 
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Bliinelj, ^^that where a painful stininliis is applied to a part of low 
sensibility, in close central connection with a part of much greater 
sensibility, the pain produced is felt in the part of higher sensi- 
bility, rather than in 
that of lower sensi- 
bility to which the 
stimulus is actually 
applied/^ 

W i 1 a m o w s k i ’ s 
(109 b) experiments, 
while confirm- 
ing Head’s deduc- 
tions, show, in some 
cases, areas of re- 
duced sensibility cor- 
responding in outline 
to the areas of in- 
creased sensibilitv in 
other cases. He be- 
lieves that this hypo- 
algesia obeys the 
same laws and is 
subject to the same 
influences as the cor- 
responding hyy)eral- 
gesia, and that both are of the same origin. 

In this relation it was noticed by Mackenzie that in but very 
few cases does the hyperesthesia associat(jd with visceral disease 
occupy the entire area of distribution of a particular nerve, as 
the area of cutaneous hyperesthesia associated with cardiac dis- 
ease does not extend throughout the entire area of distribution of 
the fourth dorsal nerve, but is generally confined to the skin on 
the anterior surface of the chest. It do(;s not pass around to the 
posterior surface; also, it is sharply delimited at the clavicle, and 
does not spread upward into the area of distribution of the fourth 
ceirical, which lies above the clavicle. It may extend down the 



Fig. 82. — Figure Showing the Anterior Dbi- 

TRIHUTION OF THE NiNTII, FeNTH, JOlEVENTH 

AND Twelfiti Dorsal Nerves. 

The shaded parts iiulicalo the areas in which 
pain is most frequently observed in abdominal 
visceral disease. 
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inner side of tlie arm and forearm into the areas of distribution 
of tlie heeoiid and third dorsal. Mackenzie (110b) claims that " 
these fi(*lds of h,vi)(‘i’(‘-^fhesia an‘ not aecnrately defined, that thej 
may oserlaj) ea(*h (»lher, and tliat lhe\ are not particularly limited 
to any dc fiiulcl\ dc lined, ^p(‘cial area. 'J'Ik se areas of hyper- 
a]^(\sia of l\Iar*kcn/i(‘ an‘ most liki ly nolhiiiii^ l)nt tlie /one areas of’ 
liyj)erali»csia, as dcs(*ril)(d 1)\ Ilca<l, \\hos(» work at that time was 
unfamiliar to Mack(*n/i(’. 

In sr>mc cases flic \isccral ](‘*^ion may ])rodiice an irritable 
focus in i1h‘ cord, so llial stimuli c(»mini^ to this jilace would be 
perceixid as pain, while normallx lh(*\ would not l>e so per- 
ceived, or, in some case’s, would 7 h»I he f(*ll at all. For instance, 
the li\er and the stomacdi r(‘C(‘i\(’ their nerve su|)ply from the 
same sc^iiKuit of tlu* coni. Li\(r <li^easc max ])nMluce such an 
irritation of tliis s(‘<»m(‘nt, that, on the entran(*(‘ of food into the 
stomach, th(‘ ikuwc’ impulse’s from the stomach to tlu* cord, w’hich 
ordinarily an* not painful, w^mld tlnu he p(‘rcei\(’d as painful. 
Su(*h e\anipl(‘s we all h«i\e seem, and, in manx cas(»s, the^> lead to 
a w'roni» diai»n<)sis ( .M,i(*k(*n/i<’). 

lVrsisten(*(‘ of irrilahilitx of associated se^numtal areas of the 
cord may exjdain IIk’ ])resence of In perali»esia, due to excitation 
of these associal(‘d areas. Thus, in a case* of f>all-stone colic (Mac- 
kenzie), in xvhich tlunv was jaundice, th(‘ro w^as also extreme hy- 
peralgesia of the skin of the* ujiper part of tin* abdonidi, especially 
marked in the e])ii»astriuin. This persi-.ted for some days after 
the stone had heem passed and had lx (ui found in the stool. 'I)ur- 
iiig the time the In per.ili»esia persisted food taktm into the stom- 
ach produced sex ere ])ain in the epii*astrium. With the disap- 
pearance of the liyperaliiesia of the skin the pain on taking food 
ceased.^ 

Mackenzie, in continuing, says that ‘‘here there seems little 
doubt that the stimulation, set up by the ingestion of food, which 
passes to the sjiinal cord normally unjierccived, reached that por- 
tion of the cord wdiich had been abnormally excited by the gall- 

1 This association of pain with the ingestion of food may also be due 
in many cases to the associated peristalsis set up in related organs by the 
entrance of the food into the stomach. 
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pi^ne colic, and had hypersensitizcd the centers of the cutaneous 
t^lierveB for pain which supply the epigastric, region.” 

Shock, also, sometimes affects (*erlain cord areas, as in per- 
sons who experience ]>ain in a certain area (hyperalgesic) when 
startled. Mackenzie’s explanation is that wIumi startled a stimulus 
passes down certain tracts in the spinal cord, affecting normally 
the centers of th(‘ niuscnlar nerve supply, as (evidenced by the 
sudden contraction of nearly all the nmseU^s in the body. The 
stimulus is not of sufficient sirengih allect (lie sensory nerv^ 
centers in a healthy cord, nnh'ss there an^ abnormally irritable 
foci in the cord. lIo^V(^v(‘r, if such should 1 m‘ pre.'^emt, th(‘ stimiiliis 
in passing through them atteels the ex(*itable s(*nsory luu'vc^ centers, 
and pain arises and is ref(‘rred to th(» jH‘ri|>h(‘ral distribution of 
the nerves stimulated. It may also haj»pe»i that pain is produced 
by a stronger and more powerful contraction of \hi) excitable and 
hyperalgesic muscl(*s. 

Some mention should be madci of tli(5 vi(‘ws of Hertz, who has 
carefully discussed this whole question in his 11)11 (loulstonian 
lectures (“Sensibility of the Alimentary ('^anal”). He points out 
that Lennander and Mackenzie did not lake into considcu’ation 
the fact that a nerve ending may be .sensitive to one form of stim- 
ulation Jiiid may be insensitive to another. Tlu; oik; is :in ade- 
quate, the other an inade(|uat(* stimulus. The (‘ye do(‘S not react 
to sound stimuli, nor the taste buds to those of light. Thus, the 
abdominal viscera, not Ixdug expos(;d to touch, are probably not 
stimulated by touch stimuli, but that thc‘y naict to ad(i(piate stim- 
uli there is no qu(.‘slion. All that the obhu' observ(;rs showed 
was that pirmhing, pri(*,king, cutting W(;re not natural, ad(3(juate 
stimuli. The fact of the matter is that the abdominal vi.s(?(;ra are 
exquisitedy sensitive to deep-pres.su re stimuli, such as those pro- 
duced by tension. Thus, slight distention of the intcistinal mus- 
cular coat leads to discomfort, and marked stretching to severe 
pain. 

The normal stimuli reactions in tlie intestine are those of 
contraction and relaxation; these two are going on continuously. 
There is, as Meltzer has pointed out, a law of contrary innerva- 
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tion, which permits of this wave of contraction and relaxation, 
and any interference with this law, such as occurs in colic, in 
obstructions, etc., ^^ives rise to paroxysmal and severe pain. 

The y)ains of gastric ulcer and duodenal ulcer are to be thus 
intfTf)reled. In (!olic an abnormally strong ])eristaltic wave 
occurs in one ])arl of the aliinentary canal, the part immediately 
below which should normally ndax, followini; the law of con- 
trary innervation, is unable to do so, owin^j^ to organic disease, or 
to spasm; flu; intr‘rme(liary seijjiiient is thus subj(‘cted to steadily 
iii(*r(»asinf^ ])ressure, whi(*h soon produces pain, the distention be- 
in^ the ade(piat(‘ stimulus. 

ll(‘rtz believes that the only cause of true visceral pain is ten- 
sion. 1'hus, a study of th(^ visceral pains r(‘solves itself into an 
analysis of tiu* two f(»rms, the tcaision pains and the reflex pains, 
wdiich, as has b(‘en pointed out, are exceedini»ly rich and varied, 
and of ^r(‘at diagnostic value topographically. 

Even with the adecpiate stimulus, however, the intestines are 
much less sensitive than is the skin to its adecpiate pain stimuli. 
The inaccuracy of localization of the tension pains is no argu- 
iiuiiit against them, siiict^ the brain is tlie perceiving organ and 
it registers the general topogra])hy of an organ, not its variations 
in location, as, for instance, in the movements of the stomach. 
Thus, there is mi valid reason why tln^ pain of a gastric ulcer 
shouhl vary with cvi*ry nuwcumait of that viscus. With the vis- 
cera, however, which move tiu* least, the localization of pain re- 
mains the most stable, otlu'r things being ecpial. 

Should the resistance of the ])atient be lowered from any 
cause, such as occurs in the anemic and weakened state which, 
follows upon a severe fever or illness of any kind, it has been 
found that reflected and referred pains are much more likely to 
(K*cur. 

After the elicitation of referred or reflected pain, it is neces- 
sary to localize the viscus producing it. The technic is the fol- 
lowing: (1) delimit the area of hyperalgesia as nearly as pos- 
sible, and orient it with a cord segment; (2) find out what or- 
gans are supplied by tliis segment; (3) examine the organ or or- 
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gana for disease; (4) see if, by iTianipulation of the organ, the 
pain can be reproduced. 

The transmission of stimuli to tho cord also affects the mus- 
cular centers which lie adjacent to the sensory centers involved. 
These stimuli augment that which is normally jiresent in the 
muscle, and, instead of the normal tonic*ity, cause a slate of tonic 
contraction. This contraction may h(‘ limited to a portion of a 
muscle, may involve the c‘ntire muscle, or may alTcH't several 
muscles whose centers lie adjacent to each oIIum*. This muscular 
center hypcrsensibility also accounts for lla^ (‘xagg(*raled redh^xes 
(principally abdominal) which are so ofUm ]>nis(mt in visceral 
diseases. 

As irritation of the viscera causes pain to be refcrrcMl to 
certain areas, it has been found that slimulalion of lhes(^ areas 
also is referred back and causes rellex changes in the viscera. 
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DIAfiNOSJS OF ABDOMINAL PAINS 

NATURE OF VARIOUS ABDOMINAL PAINS 

Tlio lesions of tlie nluloniiiinl viseera producing pain are prin- 
cipally those wlii(*h cause contraction, active spasm, or excessive 
passive dilatation (»f the involuntary niiiscle fiber in the walls of 
tliesc* viscera. InHainmation of the vis(*(‘ra also causes pain; but 
in many cases ulceration of a hollow viscus may exist for years 
witliout producing the slightest distress. This is well exempli- 
fied in ulcers of the stomacli, gall bladder and a|)pcndix (Moullin 
and others). 

In nearly all cases in which a s(‘vcre and long contraction of 
a hollow organ is present, there is, above the ar(*a of contraction, 
an area of <lilatation, so that, at the junction of the contracting 
segment with the dilating segment, a ])lace is pres(*nt where trac- 
tion on the mesentery is severe and prolonged. It is likely that 
this traction and pulling cause the (‘xcruciating i)ain of intestinal 
and other hollow viscera colics.^ That excessive j)assive dilatation 
of an abdominal organ may cause pain, is verified in many cases, 
such as when tympany of the stomach or colon, with severe pain, 
conies aft(‘r operation. After relief of the dilatation by the pas- 
sage of the stomach or recital tube, the pain disa])j)ears. Many 
have ex])erieneed the sense of discomfort and distention after the 
ingestion of a hearty meal, and it is easy to understand how this 
disagreeable sensation, if the distention of the stomach were pro- 
longed beyond the limits of its normal capacity, might be in- 

1 Hertz claims that colic is due to an irritation directly on the sensory 
terminal fibers in the muscle layer of the visceral walls. ‘ 

390 ' 



NATURE OF vAlIOUS ABDOMINAL PAINS 


391 


I eireased to one of actual pain. There are many cases, also, in 
which, during dilatation of the stomach for the purpose of record- 
ing its capacity, the patient compluins of a sharp pain in the 
. epigastrium. These are hut isolateil examples of conditions which 
are very common. 

In the spa.smodic (onf rad ions and the (lilatalions of hollow 
viscera the pain is aeiHT.illx reiiMnsl [o tiu body wall, and hence 
is called somatic. Tlu* jioint of i(l(*rine(', in many cases, is some 
distance aw’ay from the JocmIiou of ihe legion. Thus, the pain 
felt in stomach disUiition i^ lu the epii»iisl riuui, immediately be- 
neath the zijdioid carlihii»e, at a jaunt th.it is somewhat remote 
from the region of the stomach as j)io)(cled on the abdominal 
wall. The logical way to cxphiin the a|)|)ar(*nt non .issoeiation of 
the area in which tlie jiain is felt with the oigaii in which it is 
produced is that these r(*m(»t(‘ r(*giuns an* in n*lation with one 
another by means of n(*r\(‘ coniKrtious. An (‘Xjd.ination of this 
seeming inconsistc max b(‘ forimal from a stml> ol cord /ones, 
as elucidated bx Head. It is knoxvii th.it tlu* stomach is sujijdied 
by the sexenth, (ighlli and ninth dors.il \isc(*r.il /on(‘s, and that it 
is especiall^X lelati'd to the sexenth /om*. It is also kiioxvn that 
the maximum juunt of teiideines'i and sensibility of the sexenth 
zone is in the ejugastrinm, imm(*diat(*I\ beneath the /iphoid. 
Therefore, in aiix lesion of the stomach which may Ik* ji.iinful, 
the pain, as a rule, is ndlected to this jioint, or to «iu .inalogous 
area on the back o|)|)osile the* ninth or t(*nth dors.il spine. These 
pains are hjiokeii of as reil(ct(d jiains, and ''hould moie jiroperly, 
perhajis, Ik* cousidc red nmh r the cl.iss of pains which are f<*lf at a 
distance from the ksioiis c.iu-ing llam, siuh .is n f( rred, rellected, 
transferred and .issociatcd (>r sMnpaili* tic jiaiiis. 

Heferrtd pnni is fre(|U(Mit in lesi(uis of the mrves or of the 
centers of the^ m-rves, which su})j)ly the integument of the an 
terior abdominal w^all. 

Under referred jiaiiis are to Ik* jdaced those due to tabes 
dorsalis, tuberculo*'is of the xertebne, fracture of the verte- 
brsB, osteoarthritis of the sjuiie, iiisufficic ncy of tlu* xertebne, 
spinal meningeal inflammation or tumor, neuritis of the lumbar 
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or dorsal nerves, pressure by growths, inflammatory produots, or 
broken ribs upon the nerves, pinching of the nerves (especially 
of the last two intcrcostals) between the adjacent ribs, diaphrag- 
matic [)I(Mirisy and rheiiinatisni of ihe diaphragm, and aneurysm of 
the abdominal aorta. Acute mediastiiio-])(;ricarditis, from direct 
extxiiision, somcitiiiuis causes pain to bo felt in the higher epigastric 
and lower br(^ast region. For a projxT consideration of all these 
j)ain.s, the r(^ader is r(;f(*rred to the section under which referred 
pain is considered. 

Itcflrclcd abdominal pains are the most common variety, and 
probably iiumb(*r fifty per cent, of all varii ties of visceral pain. 
They an; the result of a stimulus a[)))lied either to a sympathetic 
or to a c(;r(‘bros|u'nal nerve. This stimulus is carried to the 
posterior horns of the cord, and actively stimulates other asso- 
ciated sensory fib(‘rs. The stimulus is then perceived as pain, 
and the sensation is ref(*rn‘d to the ])eripheral distribution of the 
stimulat(*d sensory muiroiis, and thus it occurs that the peripheral 
distribution of the pain may be in an altogether ditforent region 
from that in which the stimulus originated. 

Transf erred abdominal pain is that form of pain in which the 
impulse is transferred, either directly across the cord to the other 
side, or to a higher or a lower l(;v(‘l in the cord, thus changing 
the location of its peripheral distribution to a higher or lower 
level on the body wall. This is one of the most annoying pains 
to inter})ret. It may be found in the opposite side of the abdomen 
in appendicitis, pus tubes, diseased ovaries, renal calculus and 
))elvic peritonitis. Fain transferred to a higher or a lower level 
than that of the disease; is illustrated by the abdominal pain in 
pneumonia (q. v.), the clavicular j)ain in extrauterine pregnancy, 
and the pains over the fourth costal cartilage (left side) in disease 
of the common duct. 

The shoulder pain, which may be present in diseases of ab- 
dominal organs, has been considered by Peter to be due to phrenic 
nerve irritation, which carries the stimulus to the roots of the cer- 
vical nerves, from wlumce the sensation is referred as pain to 
their area of distribution (Alackenzie and Peter). 
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Sympathetic paim are sometimes produced when the irrita- 
‘ tion of a center in the spinal cord is so great that other adja- 
cent centers are stimulated and send impulses to the brain, 
80 that pain is also inter]>re(ed as coming from their distri- 
bution areas. This may ha]>pen in aiMite appendicitis when 
the cord segments above* and Ih‘1i»w the segment connected with 
the appendix are irritated and reefer pain to tladr area of dis- 
tribution. 

By reference* to the diagram ed* pain paths, it may readily be 
seen how the* varienis ])aths are* pro|>agate**l and e*onve*ye*el. It 

SHOULD ALWAYS UK IJOKNH IN MI NO THAT I'l' IS IMMA'I’LIMAL WHAT 
PART OK A NKRVK-e iKe IMT IS A KKK.e’TI D ; 11 K CAIN WILL ALWAY'S 
BE INTERCRK ri:i) AS e*e)MINe; K|{e)M tiik ci-:k*i cn KK AI. DIS I RI BITTION 
OK THE NERVE KII5KRS Wllle'll ARE INVe)LVEI). 

lieylonal — Kor the* /one se*gnie‘nls involve*d in disease 

of the difrere*nl vise*e*ra se‘e Kignre*s :1 1, 'Jo, J(J. Matdi /one* segnumt 
has erne e)r more* maximal points ed’ te*nde*rne*ss which arc 
sensitive in any painful elise*ase‘ ed’ tin* visce*ra siip|)li(*<l by this 
special segm(*ut. It should he* notie‘e*el that the* term “painful’’ 
diseases of the visce‘ra is nse*d ; for, as is known, e*ve*ry disease of 
the abelomiiial viscera is not |)ainfiil; anel while* the* majority f)f 
the visceral dise*ases at some* ]>eriod of th(‘ir ele*ve*lopnie*nt l>e*e!omc 
painful, tlu*re* is a we*ll-ele*Hne*d ]M*rc(*ntage* whiedi m*ve‘r <Io. The 
|)ecnliarity ed' the*se nonpa infill elise*as(*s may he accoiinleMl fe^r 
from the fact that, in the (*voliiliein eif the* disease*, the* parietal 
perite'menm or tin; |)e*ritone‘al attachments, as the* me*s(*nt(*ry, meso- 
apjiexnlix eir meseieolon, have iie*ve*r he-e*n involve*d. We have 
already se*en that lA*nnande*r e*x|)laiin‘d all ahdmninal pain as a 
result of pulling, jire^ssure or traction ujion the* pf*ritone*nm. In 
this relatiem, I wemhl like*, hy Hie*ans of an inte*rpolat iem, to call 
attention to tin* ex|)erie*ne'es of [diy.sicians of a jirevions genera- 
tion, who frefiiicntly grojied in the dark in a vain atteonpt to cor- 
relate the symptoms ami the disease* s(*e*n in th(;ir patients. A 
case in point is one in which jiain ext(*nded fre»m the midline 
posterior above the hip tei the midline in front, in which shingles 
were present. The jiatient, a woman, elieel on the third day of 
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the disease^ and on autopsy an inflai^mation of the peritoneuBi:^^^ 
and appendix was found. ‘‘During life it was quite impossible ' 
to form a reliable o|)inion as to the nature of the lesion which , 
gave rise to the [)ain. In view of our later knowledge, we would 
be able to diagnose* the dilliculty with ease*’ (McCall Anderson, 
860). A full discussion of thes(* views will be given in a subse- 
quent clia|)ter. 

OiK* of tli(i first results of abdominal ])ain is the crippling of 
the respiration. Idiis is notiec‘d esp(‘cially in men, who are accus- 
tomed to use the diapliragni in res])iratinn much more than 
woriH'U. When* painful intraabdominal disease occurs, the dia- 
phragm partakes <d‘ tb(^ refl(*x of all other muscles, and becomes 
rigid and motionless, so as to protect the diseased area. As a 
couse(pience, abdominal respiration is hindered or abolished. 

EXAMINATION FOR PAIN 

After this necessarily brief consideration of the pathology of 
various abdominal pains, it is in order to consider more closely, 
and in a mon* detailed' manner, the routine (‘xaininat ion for ab- 
dominal j)ain and tenderness. After that, it may b(^ permissible to 
revi(;w tiu* various divisions of the abdom(*n, and the pains which 
lie within their Inirders. In the examination of the abdomen for 
pain, th(i routine is as follows: 

Localization of Pain. — I'lio patient should be recumbent, 
the shoulders raised, knees Hexed, mouth open, and the breath- 
ing r(‘gular and easy. The examiner’s hand should then be laid 
flat over the abdomen, at first with very slight pressure, to elicit 
general tenderness; then the lingers should be pressed in with 
more force, in order to elicit localized tenderness at special points. 
The tij)s of the different fingers should now be successively de- 
pressed, in order to define more accurately the localization of the 
area of tenderness. After the location of an area of tenderness, 
it is well to determine its extent by concentric palpation. Con- 
centric j)al])ation is made by starting from the periphery and 
gradually making pressure towards the point, of greatest tender- 
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f BMS. in this way the area of hypersensitiTenesa and the point of 
giraateat pain are determined. 

Loealisation of the Organ Producing Pain. — After deter- 
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liiwr 

Qall bladder 
Panoreae 
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Enlarged liver 
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Intestines 
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Small 
Enteritis 
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Omentum 
Cysts 
Caroinoma 
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Fig. 83. — Anterior View op Abdominal i< 
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mining tlm presence of pain, it is in order to lcK*ate the organ pro- 
ducing it. For the purpose of loeali/ation, th(‘ abdomcm is dividend 
into three regions: (1) the upper, (2) the* iniddlf, and (3) the 
lower. The upper, which lies in the angle formed by the costal 
margins and a line connecting the lowest jKjints on the costal 
arches^ practically coincides with the epigastric area. The middle 
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area lies between this zone and another line connecting the two 
iliac crests. Delow this, and bounded at the base by the iliac 
and j)nl)ic borj(*s, is tlu* lower zone. Ea<di of these areas is divided 
l)y a line (!xt(*ndin^ from the ensiforrn cartilage to the pubes into a 
right and a left region, and the middle zone is divided by an 



imaginary line passing down the extreme lateral aspect of the 
lH)dy into an anterior and a j)osterior zone. 

In the annexed lignn* an alt(*mpt is made to outline the organs 
producing painful atl'eelious of <‘acli zone. In the upper zone, 
whieli is included between llie diapliragm and the zonal line divid- 
ing the middle zoiu* from the upper, two lateral zones are present 
at either side beneath the ribs. They arc called the hj^pochon- 
driac zones. I\(d\‘rence to the figures will show the organs giving 
rise to jiain in each zone. 

Lesions Causing Epigastric Pain. — In considering the re- 
gional localization of abdominal ])ain it is well to pay at least 
partial attention to the great variety of lesions to which pain in 
the epigastrium may be due ; for, owing to the presence in the epi- 
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gastrium of the solar-plexus, with its somatic peripheral distribu- 
tion, pain in this region iiiny lx* symptomatic of a lesion of almost 
any of the abdominal organs. Tlu* organs most frequently causing 
epigastric pain arc: 

(1) The Stomorh . — The ])ain is very often associated with 
vomiting, and generally bears sonu' n lat ionslii |> t») tin* ing<*stion 
of food. It is foiiiul in acute gastritis, gastralgia, luunorrliagc, 
ulcer, perforation, injury, carcinoma, and ol)str!icti»ui from any 
cause. 

(2) 77/c intesfinrs . — Tin* pain is iliu* ti» li(*morrliage, rupture 
from ulcer or injury, obstruction acc<»ni|)auicd by inert *ase of j)eri- 
stalsis, and tlie formation o( a tumor. 

• (3) The A ppendLw- lu all forms of acute* a|>p(*udicit is pain 
is present at first in tlu^ e|)igastrium, but tpiickly radiat(‘s to the 
right iliac fossa. 

(4) The Lire?', Hall liladder and Duels, In acuti* ptTi- 
hepatitis breathing is |)ainful, ami b)cali/i‘tl t(‘ndcrncss is pr(*s(*n1 ; 
biliary colic is often fo]low(*d by jaundice; in cbol(*cystitis \]u\ en- 
larged gall bladder can bt; felt, and chills and fever artj gtau^rally 
present; in rupture of the gall blatbler or of the; ducts symptoms 
of peritonitis rapidly superv(*ne; in candnonia tbe^^ arcj g(*neral 
signs of the disease, such as emaciation, and a j)ositive bemolytic 
test. According to J{i(*del, ninety-seven p(*r cent, of epigastric, 
pains are due to gall-stone.s. 

(5) The Pancreas, — In acute ])ancreatit is tla^re generally is 
a history of jirevious gall-stone disease*, with no cbol(*eystitis, and 
no signs of a gastric lesion. 

(6) The Kidney , — In renal colic, j)yonepbrosis and hydro- 
nephrosis there are urinary findings, such as blood or pus in the 
urine, to indicate the diseaM*. 

(7) The Spleen. — Splenitis, or traumatic rupture, may 
cause epigastric pain. 

(8) Ectojnc Pregnancy. — Kupture of an ectopic pregnancy 
sometimes causes epigastric pain. 

(9) Locomotor Ataxia. — Locomotor ataxia causes a pain 
which may be referred to the epigastrium. I'here are also present 
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other signs of the disease, such as Romberg incoordination attd 
Argyll-Kobortson pupil. 

(10) Pneumonia . — In pneumonia there are signs of lung 
con&olidation. 

(11) Peine Lesions. — Kiiibolisin of either the superior or 
the inferior niesenterie artery may he present, and produce epi- 
gastric [lain with all tin* symptoms of bowel oWruction, but of 
much gr(*ater s(*\erity; in these cases some other grave disease, 
from which the clot obstructing the \(‘bbel is derived, is also 
pres(‘nt. 

(l:i) A(/Ii(sion.s b(‘t\v(*en any of the organs iinderljing the 
seat of j)ain may also b<* th(» cause of [lain. 

(^haiader of Ihe Ppajaslrir Pam. If tlie pain in tlie epigas- 
trium is su(ld(*ii and s(*\er(‘, and do<*s not follow a straining effort, 
examination should be made* for: 

(1) App(*iidicitis, wliicli, if present, finally causes the pain 
to become localized in tin* appendix ar(‘a. Typhoid fever, which 
in soin(» cas(*s, wlu'n it is of sudden onset, comni(*nces as a severe 
abdominal pain, and has often Imhui mistaken for a])pendicitis. 

(2) (Miolec\stitis, in which tlie pain finally becomes local- 
ized to the right h\ pochondrium. 

(d) Acute hemorrhagic jiancreatitis, in wdiich the pain re- 
mains in th(* epigastrium. 

(4) PerfoiMting ulcer, in which the pain remains wdiere it 
first apjieared ftir but a \crv short time, and soon, be(*ause of the 
development of peritonitis, becomes g(*neralized ; or, in sonic cases, 
owing to extension of the exudate may at first be most severely 
felt in the pehis, 

(5) In obstructed intestines the pain, as a rule, has a ten- 
dency to ascend toward the ensiform, until tympany becomes ex- 
cessi\e, wdien it is felt o\er the entire abdomen. 

(6) Til perforated gall-bladder the pain remains in the 
region of the gall-bladder, or passes dow^n to the appendiceal 
region, until geiKU’ali/ed peritonitis develops, when the pain be- 
comes diffused o\er the entire abdomen. 

Sudden abdominal pain, following a straining effort and not. 






examination for pain 


m 


to the epigastrium, may be due to^. (a) hernial strangu- 
'^lation; (&) ruptured extraiiterino pregnancy; (c) rupturedgap- 
^^ndix; (d) tearing of peritoneal adhesions; (c) rupture of 
a cystic tumor; (f) twisting of an ovarian tumor or cyst on its 
pedicle. 

As they will not be extensively considered elsewhere, a little 
time will be devoted liere to cysts in whicli the pain is of sudden 
onset, very severe, and ])aroxysnial, soni(‘lim(*s continuous. The 
cause of the pain is t<n*sioii of tlu* pcdich^ (ovarian cyst or tumor). 
This causes an extravasation of blood into tlu' tnnu)r substance 
and a consequent rise (»f intinuial cystic, or tumor pressure with 
tension and traction on the' capsuhs Such an increase is espe- 
cially a])t to occur \vli(*u ll:<» n‘turu <*irculalioii through the veins 
is obstruct(*d. Shouhl the ('Mpsulc' he lax, and lla* capacity of the 
tumor great, tlu* pain from ext ravasatiou may not lx* great, (wen 
though symptoms of h(‘m<»rrhag(‘ may su|)ervene. Should tlu^ tor- 
sion occur in the p(‘dicl(‘ of a wandering spletm or of a |)rolaps(;d 
kidney, the pain may he due to a lK*ginuing u(‘crosi8 of tlic* tissue, 
although it would secmi ui(»r(‘ logical to <lefiiH* the iucreas(‘d in- 
tracapsular tension as Ixung the activcj and potemt cause*. Pain, 
while of the greatest use in the diagnosis of twisted judicle, is not 
of paramount importance. Itichardson says that “a history of 
tumor, a sudden enlargement and .t,end(Tness in that tumor, pre- 
ceded or accompanied by pain, are sufficient to make* the diagnosis 
of twisted pedicle.^' 

If the abdominal pain is due Po irritation of the sympathetic 
fibers, it is present at first, as a rule, in tluj c(mtral part of the ^ 
abdomen and later lK*comes Icnralized more definitely to the area 
associated with the diseased organ or organs. On thcj contrary, 
if the cerebrospinal nerves are involved, from the d<?veloy)nicnt 
of a peritonitis, the pain is localized directly over the affected vis- 
cera. Bed clothing cannot bo tolerated, and the abdominal mus- 
cles are rigid. The rigidity of the abdominal muscles over the 
diseased area is the result of somatic muscular refl(*x contraction. 
Hyperesthesia of the skin over the affected viscera is also present. 
This sensitiveness is generally not so sharply delimited as is the 
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reflex ten(lf*rness from visceral disease. It is most severe at the 
sitci of the most seven? inflammatory reaction, and diminishes 
conceni ricfilly from tin's ))oint. 

Sndflen ahdoiniiiiil is diffuse*, or is leiealized in the umbili- 
cal re^iem (where llie solar-jdexns, tlu? sJK*alIed abdominal brain^ 
the sensorium of tljo abdominal viM*era, is lr)eat(*d). This pain 
may be associated witli shock ami collapse, which, wlien present, 
arc fairly cc'rtain indicators of a severe abdominal l(*sion. In 
the condition of shock the associatc*d symptoms of importance are 
a rai)id pulse, obliteration of the liver dullness (look for ruj)ture 
of a visens), ami rigidity of the alxiominal mnscnlatnre.' 

Should the jiaiii result from rapid and extensive extravasations 
r>f septic material, it is sharp, snddc*n and overwladminfi:. It is 
often usIu'ihmI in by a teeliniij as though sonK'thini;; had /[i^ivcn 
way. At lirst it is continuous, viohmt, and almost niib(?arable; 
later it lu'comes ])aroxysmal ami intmnnittcuit, or is dull and con- 
tinuous. Tlu? ])ain, whi(*li at lirst is localizcnl sbar|)ly in the 
rcfi^ion of tlu* extravasation, l)e(*omes gen(*raliz(‘d as tin? septic ma- 
terial s])reads throU|L>hout the alxiominal cavity. When the peri- 
tonitis lK*(*om(\s diffus<‘d and the bowel distention is excessive, pain 
usually subsid(*s, and when it do(‘s so, it is a si^n of ^ravo sifjjnifi- 
canc(‘ ( Kichardson). 

Pain Due to Functional Processes. — When abdominal pain 
occurs, inquiry should lu* made concerning the following points: 

(1) Idle relationshij), if any, to the inrjesdon. of food. If 

* litMiiiaiidcr explains the dilVuse abdominal pain present in the early 
stages of so ninny iiifeetious proeesses in the abdominal cavity as bein^ due to: 

(1) An increaseil sensitiveness of a lar^e portion of the parietal perito- 
neum, owinfj to lymjdian^itis or peritonitis. 

(2) A eonsiderable increase and irrejjularity of peristaltic action, which, 
ill addition to pain, often produces a feeJiiip of sickness and vomiting, and 
leads to one or more actions of the bowels at the commencement of these ill- 
nesses. 

(3) On account of increased sensitiveness, the movements of the stomach 
and intestines against the parietal peritoneum, and the stretching of their re- 
spective mesenteries, are felt as severe pains. 

(4) In most eases, however, the general peritoneal irritation soon passes 
aivay; only the part more especially infected remains in a condition of inflam- 
mation, and the abdominal pain becomes localized at this spot. 
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there is any such relationship examine (a) the stomach and in- 
testine for a gastric or duodenal ulcer, or for adhesions, or the 
intestine for a volvulus or obstruction, in which case the pain, at 
first, is periodic and paroxysmal, ami, later, continuous and of 
an aching, dragging character. If the pain is sudden and intense, 
especially if it coinnumces in the umbilical region and gradually 
becomes localized to tlu' right side, (‘xamine b>r ap])(‘ndicitis. If 
the pain is continuous and incn^asiiig, it indicates that the local 
peritonitis is si)reading. This is espc*cially the case should there 
be a synchronous increase^ in tlu* ttuuhu’ucss. (h) In j)ancreatic 
disease it may indicate* a rupture* of the* duct or an acutes hemor- 
rhage and intlammat ion. (c) Miliary eliscasc*, as a rule*, e*auses a 
pain which ce)me*a on alioiit the first or third hour afte*r (*atiug, 
at the time of the gre*at(*st intestinal ae*li\ity, and is especially 
marked when p(*re*ystic adhe*si<»ns are pre‘se‘ul. 

(2) Kelationsliij) of pain to l<tn indicate*s: (a) hem- 

orrhoids, whie'li ge*nerally are* associate*el with bh‘(‘eling; (b) fis- 
sures of the anus, which ofte*n are* asseudate'd with itching; (c) 
carcinoma e)f the revtuin, in whiedi ble‘e*eling is ve-ry marke*d anel 
sometim(*s is ])re*sent previems tei the* e»nse*t e)f jiain; (el) ulceu'a- 
tions of the r(*ctum, which, as a rule, are ne)t ])ainful, unlews the 
sphincter region is inve)lve*el. 

(3) If the* pain occurs in cemjunction witli nicnslrualion, 
the genital organs slieailel be e*xainine*d, the* uterus, tubes and 
ovaries all being .sul»jee*teel to a chise* iiwpe*e*lion. If they are 
affected, the pain, because* of the e*opge*stion the*n j)rese*nt, l)e*ce>rries 
worse during the menstrual f)eriod. Suelden abdominal pain is 
often preinemitory of a miscarriage. 

Pain Due to Intestinal Diseases. — A fe*w facts Avorthy of 
attention are: That increased peristalsis of the* bowe*l may, in 
case of ohsirnciUm, be a jiotent cause of abdominal ]»ain. This 
pain is located across the middle f>f the alxloinen ; iiev(*r lielow the 
umbilicus in obstruction of the small intestiiKj, but generally above 
in lesions of the large intestine (Mackcuizie). In obstruction of 
the large intestine painful states arise. I'liese are the result of 
the obstruction to the forward peristalsis, and are called colics. 
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Of iiitcfitiiial colics, there are those due to acute indigegliofif^^ 
in which llie pain is usually accompanied by vomiting; tlios^^ 
due to poisoning as hij lend or hra^s, (These metals irritate and 
cause const rid inn of tlie blood vc'ssels in the intestinal walls, thus 
indirectly irritating the sympathetic nerve filaments and causii^'^l 
muscular contra(*tion and colic. Pal claims tliat in lead colic^^e 
l)lood pressiin* is incr(‘ased from om^-half to twice the normal, and 
that this increa*ned pres'.ure irritat(‘s the terminal filaments of the 
Hym|)athetic, and thus causes pain) ; tho^(‘ due to hernia, which 
aregenerall\ aeeompanie<l hy \oniiting; thos(‘ due to ///cm ///^ which 
may precede other uremic s>mptoms ly a consid(*rahle interval 
(Aluss(»r) ; those diu» to (jall-^lones, which are probably the most 
fre/juent cause* ol colic (here tli(» pain, as a rub*, is located in the 
right (‘pigastric /one, hut may he* felt in the right lumbar zone 
anl(*rior) ; and lastl;N, those* due* to n na! (airtilus, wdiich are very 
severe, and som(»times are mistaken for intestinal obstruction, 
chiefly iK'cause of the intestinal <listention and inability to move 
tlie bowels, a condition often the re^sult of large doses of morphia 
W'hicli the |)ati(*nl has been gi\en. 

In children painful ])aro\\sms frecjiiently occur in the course 
of purpura. This disease*, ace*ording to (Juinon, is due to a toxic 
infecti\e agent, with ^])e'cial action on the nervous systeun ; so that 
it seems very jirobable that the colickv pains are due to intestinal 
cramjis, the result of a deu-anged jieriNtalsis, which in turn is the 
result of malactivity of the nervous sv^tem. The ordinary colics 
of children are accompanied hy a great restlessiies'', throwing 
about of the hodv, and interrupted cries. Kelief comes on the 
expulsion of flatus (Kerr, StU). 

Perforation in tijphoid is a cause of very sev’ore and acute 
abdoniinal jiain. In Alanges’ serie*^ of nineteen cases of typhoid 
perforation, abdominal pain was the first symptom to appear in 
fourteen. In two of them, however, it was accompanied by a 
chill, and in two others hy vomiting. Though not the initial 
symptom, it was ])resent in seventeen of the nineteen cases. One 
of the best descriptions of the pain due to typhoid perforation is 
that given by Selby. What he says applies to perforation of any 
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jiLdlow abdominal viscus. He says that abdominal pain is a most 
’l<;cmstant and reliable indication of {lerforation, depending, to be 
sure, on the mental condition of the patient and his appreciation of 
the fiensatioii. Tbo j^aiii varies in ilc‘^ree, charaeter and location. 
It may be so severe us to force a cr\ from a comattHc paticMit, and, 
on the other hand, so mild us to attract Init slight or no attention 
from a conscitnis jiatient. It in.i\ as n siid(K*n, sharp, stab- 

bing and agoiii/ing sensation, or ni.i\ (mhih* on aradiially. Its 
duration \ari(s alsti. It is usnalls circninscrihed and is lo- 
cated in the ]t)\^(‘r part of the ahdonu n near to tlu^ imdian line, 
or towards the rialit side, ami, !»c*neiMllN siuMkint*, tlu* more eir- 
cumscribed it is, the mon* ket^nh it is a})pr(‘ciated. ( )c(Msi<uially 
it is referred to the nmhiliens ami otlu r parts of tiu* abdomen, 
and even to the p(‘nis. If it he I'lneral at the stait, as it some- 
times is, it ma\, in tlu^ couise of a short tim<‘, hciMHiu' coniiiuHl 
to the lower jiart of tlu* ahdomen. On th(‘ eoiitraiw, if primarily 
it is localized, and later lM*comes 4»( nerali/ed, it s(rongl\ su^i»(*sts 
progressi\e peritom^al infe(*tion. The \alii(‘ of pain, howexiT, as 
a syniploni, lies not so nmch in its limits, its severity, the* manm*r 
of its ajipearance, and its persistence, as m tht‘ lact that it its(‘lf 
is present. Its modi fviiig tea tiir(*s, when pn^seiit, ma,\ U* weighed 
in proportion to tluor (l(*gree, but wh<*n al)s(*nl may be ignored in 
arriving at a diagnosis. 

Ill one case of Ivphoidal ]K‘rforation then* was sudden pain 
in the lowi r ahdomen, causing the patient to cry aloiul ; soon aftcT- 
ward there was intense jiain in the^ penis (Allahenj. The rela- 
tion of this penis pain to the perforation is diflicult t(i de'leu’inine*. 

Abdeuninal jiain imi} he eMiise^d h\ adhesions, lor a diseussion 
of which, see iiiider JVritonitis. 

Abdominal Tenderness. Tenderne-ss on (ire^ssure*, beung edose- 
ly allied te> pain, may lx* eemsielered in tlie‘ light of a less-marked 
manifestation eif that bensation. It usually accompaiiie^s pain, 
and not iiifre<|ueiitly is pivseiit when actual pain is abseTit. It is 
found w’ithin the same areas as is the assex'iate*d ji.iiri, but is con- 
fined within more narrow limits. Thus, diffuse* jiairi is occa- 
sionally associated with a lexsalized tenderness. This feature 
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lUuinking of the patient from the percussing finger. This always 
indicates tenderness. After the attention is drawn to a particular 
area of the abdomen, more refined means of defining the degree 
and extent of tenderness (palpation and pin-priek pressure) may 
be used. Such measures have l)(‘(‘n dc'serihed in earlier ehapters. 

Types of Tendkkness. — Tenderness is of two types: tempo- 
rary and permaiK'nt. Tend(‘rn(‘ss wliieh is presiuit temporarily 
over an organ may he due to lla^ <Iisl(‘ntion of tlu* organs (stom- 
ach or intestine s) wi th air or gas. As soon as tin' distention is 
relieved pain and tenderness ec‘ase. ('Iironir femJetmess is more 
likely to be caused by inflammatory eliang(‘s, es]>eeially in those in 
whom the abdominal wall or tin* parii*tal jxu-ittuieuni is involved. 
Should the tenderness be suj>erii(*ial, and so aeut(^ that (*ven the 
lightest pressure caus(*s pain, it is probable* that the* condition 
is one of superficial neuralgia, such as is ccunmon during infec- 
tious diseases. On the (flluu* liand, d(M‘p teud(*nicss is only of 
relative value, since oven in many normal cases the forcing of 
the hand deep into the abdomen will cause*, pain. 

Reflected Tejiderrtess . — In the consideration of tend(*rn(*ss the 
fact must not be lost sight of that tend(*rness is not always ])n‘sc;nt 
over the organ causing it; for in many cas(*s pressure on or over 
the inflamed or diseased organ will cause jiaiu at some distant 
area, and pressure over this area is ])aiiifid, (jven though it is at 
a distance from and lias no direct connection with the organs 
causing the pain. This is a nio^t important ])oiiit in tin; diagnosis 
of disease, and should never Im* forgotten. 

A point of tenderness in cases of jielvic adh(*si(>ns is giv(»n by 
Ciimston, who says that “a .-viniiKUrical pi>int of teuderii(;ss iui 
the opposite .side of the abdomen from Mclhiriu'y's jioint will bo 
found in pelvic adhesions.’’ 

This point of tendern(*ss, as given by (’umstou, closedy* 
approximates the point of tenderness defii:ed by Morris as being 
present in pelvic lesions. AI orris gives his jjoint as being one and 
one-half inches from the navel on a line running from the navel 
to the umbilicus. He claims that when this iioint is tender on 
the right side alone, appendicitis is present, and that when it is 
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tender on both sides, jkjIvi’c disease is present. This view has ^ 
been controverted by Hubbard, who ascribes to these areas of 
tendernchs, even in eas(»s of chronic appendicitis, only secondary^ 
importance. JVIcIbiriie;v ’s point, which i*. al^o a point of tender- 
ness in ajifieinlicitis, is situated in tlie low’er left quadrant of the 
ri^:Iit liiinlinr /one aTiteriorl\, on a line dr.iwn from the umbilicus 
to th(‘ anterior-superior spme of the ilinin, and one and one-half 
incli(*H from tlie anterior-superior siiine. It has not the signifi- 
cance formerly ascrilx'd to it (see Appendix). 


POSTURE IN ABDOMINAL DIAGNOSIS 

The postnr(‘ of the patient, in cases of s(*\ere abdominal dis- 
ease, is cliar.U'teristic. The p.itient .issumes two general positions: 
in tlu* lirst, the posture of abdominal protection, the patient is 
alert, and while with one hand he attempts to ward off any ab- 



Fig. 86. — PosTi KE OF Abdominal Protection Present in Peritonitio. 
In cholecystitis and apiuMidicitis, the hands mav be the reverse of what 
they are in the hgiire the right hand acts as guard and the left as pro- 
tector. In salpingitis, the pioteeting hand is over the lower abdomen. 

doininal interferoiiee (toueh, pal])ation\ wdth the other hand he 
covers (wdtliout making pressure) the painful area. In the second 
foim the patient, instead of warding off abdominal pressure, 
seems to find relief w’hen pressure is applied to the abdomen. He 
is, as a rule, doubled up, with the limbs flexed on the abdomen,^ 



Fig. 87. — Position in Abdominal Colic, Assi mld on L\ing. 


and the belly iiiiiK'b's tightly e(mtnu*t(‘{|. In snnu* c.ises tlie ])a- 
tients make pre^snn* on the ahdonien willi the ImihIs, uliih* in 
other cases the\ use for this pnrpost* some othm* ohjeet (pillows, 


bolsters). In the first posi- 
tion iiiflamniatiou of some 
of the abdominal oruans is 
indicated, and if tin s(‘nsi- 
tiveness is markedlv in- 
creased peritonitis })r«)haldy 
has already set in. The sec- 
ond j)osition MidKaUs some 
variety of eolie, tin* parox- 
ysms of which .ii< indicated 
by th(* e\aiia( rat ion of the 
position which tin patient 
assn rri e s w lu n the pain 
comes on. The j)atniit, as 
a rule, lies down, or, if tin’s 
is impossible, a'^siiines a sit- 
ting posture, with tlie arms 
folded and the bo(h bent, so 
that pressure is made on the 
abdomen. 



Fig. 88. — Posni|pfiN Abdominal Colics 
Assumed on Sitting. 


- 
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FORMS OF ABDOMINAL PAIN 

To criinplelc* Ihi.s chapter a brief discussion of some of the 
most coiniiifui forms of abdominal pain is necessary. Among 
tliose most fnMjiicnlly eiicoiint(*re<l is renal colic, the pain of 
which is generally on the atfeetcMl side*, ])ass(‘s downward toward 
the j>elvis, and is ofu^n very acutely felt in tin; testicle on the 
sid(? of ihe disease. In the ]iiirjnira of infanfs painful abdominal 
jiaroxysiiis are c(Hiimon ( \oo), Ac<*ordini^ to Musser, abdominal 
f»‘iin is oficji a |)r<'ciii>nr of uremia. This f»ain is usually situated 
in the ri^ht or left hypochondrium, and, wlnui in the left hypo- 
chondrium, has Iwen mistaken both for i^astritis and gastric per- 
foration. Knteroptosis, jairt iciilarly aast ro]>tosis, may produce 
pain in tin; suprapubic re^^ioii (Deaver). 

Ivc‘(‘n reports a case of rupture of the r(‘ctiis muscle, in which, 
at the time (d* the* rui)ture, sinhlcui, sharp pain was f(dt in the 
abdominal wall. Such a rupture* may occur in a typhoid patient 
wlio is convalescin,!^, and ,i>-enerally follows some suihlen exertion. 
Tin* symptoms of rupture are sud<l(*n, sharp pain and t(‘nderness 
localiz(*d to th<» point of rni>ture. Tlu* rupture is i^enerally accom- 
panied by vomiting. lOxamination shows a d(*pression in the 
course of the muscular libers, lali‘r accoinj>anied by ecchyinosis and 
swell iiii^. 

If the ])ain is in the nvtuiii, it may lx* caused by a pro- 
lapsetl colon. 

Arteriosch*rosis of the abdominal vessels also causes abdomi- 
nal pain, which nem*rally is si vc re and paroxysmal. For a full 
discussion, see under Arteriosclerosis of the* Mesenteric Arteries. 

A condition is d(*scribed by I)epa<i:o in which pain is due to a 
displacenu'iit of a rib. Kxaminafion will show that the eleventh 
and in some cases tin* tenth rib is ]>rojecting over the iliac crest. 
The pain is interinitt(*nt and is wor.se when the patient walks or 
moves about. J^ressure over the ends of the tentli and eleventh 
ribs is painful, and pain is also experienced if the angles of the 
ribs are brought one over the other. The condition is most fre-, 
quent on the right side. 
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f A rather rare and frequently overlooked cause of abdominal 
pain is anemia (Mussor, 5). 

Fnnotional Pains. — Kiehurdson speaks of neuralgia of the ab- 
dominal organs as a cause of aluloiiiinal pain. This term, as a 
rule, is a misnoiiKT, for nearly all easos of sup])osed abdominal 
neuralgia are due t(» sonu' condition having a more detinite jnitho- 
logic basis than is found in luoiralgia. only reason that these 

lesions are not prop(‘rly iliagiu»s(*<l is that tin* s(‘arch f()r their path- 
ology has not lH‘(*n sntHcicntly prohmgtMl nor assiduously enough 
pursiUMl. Whil(‘ iKMiralgia may and dot‘s occur as a cause of ab- 
dominal pain, it is inncli l(*ss fr(Mpif*nt than is snp|)os(Mi. 

The so-caII(‘d functional pains arc friMpu'iitly classili(‘d as neu- 
ralgic, but in nearly all cas(*s tln‘>e pains can, by patient search, 
be shown to be due to organic lesions, s(»in(‘l inn‘s obscure, but 
present nevertln*less. rinha* functional pains, Itichardsoji gives 
gastralgia, n(‘])hralgia, oophoralgia, and simple intestinal colic 
from gas. All ex<*ept the last arc* r(‘cogni/.t‘cl <‘ntiti(‘s, but not 
in the same manner as is generally understood. 

Gastralgia Is only a term, usually ai)plied to a painful state 
of the stcunach, having an unknown basic cause. In sonu^ cases, 
when it is due to a ])ainful condition of thc^ muscular structure, 
it should b(! called gastroinyalgia ; on the other hand, if the nerves 
are aff(*cted, it should be* termed gastronenralgia. However, all 
painful conditions of the stomach, whatever the etiology, may bo 
classed under the generic term gastralgia. So likewise* ])ainful 
states of the kidney and ovary may be calh*d ne})hralgia and ofij)hor- 
algia. Ihit often, alas, when we snflix “algia” to the* name of an 
organ, it means that w(* are but adding a ch»ak to conceal our 
ignorance of the real cause of the pain which is prescuit ; it in(*ans 
that we are naming tlu* <liseased >tat(* from a symptom instead of 
from the patludogy. The careless use of thesci tcirms <ainnot bo 
too strongly condemned, and they would l>i* seldom (unployed if 
it were Iku-uc in mind that they frecpiently an; but the indicators 
of ignorance; and sloth. 

The preseiM-e of abdominal pain in neuradhenics should 
always be a subject of considerable investigation before a defi- 
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nite diap^nofiifl is made. The neurasthenic is frequently subject 
to the delusion that there is soniethinp^ radically wrong in the 
abdoni(*n, and (‘ven though operation ami removal of an ovary or 
of an app<*ij(lix may relieve* the symptoms for a time, the pain 
soon reliirns, and is found in a new loeation, so that it is almost 
an impossiliility \(i relieve this class of p(*ople, either with or with- 
out operation. Psychotherapy in tin* form of rei'ducation is 
prohahly at the present tijne the most etlicient means at our com- 
mand of producing- ivlief. 

Aft(‘r the review of ]iain, as given in the previous ])ages, it 
may he W(*ll to consi<ler the /Itnr af lifr at which tin* different 
jiains are most fr(‘(pient. Kor this purpose, life may h(* divided 
into four jieriods: infancy, childhood, adult life and old age. In- 
fancy, with iis sensitive and helpless (*ouditioii, off(‘rs a double 
hardshi|i to tin* examiner, for Ik* not only has to elicit symptoms, 
hut has to d(‘riv(* them without the* |)ati(*nl’s h(*l|). For this rea- 
son, pain, as a symptom of diM'asc^ in infan(*y, is a fa(*tor of 
almost uegligihh* value. It lM*comes im|)ortaut only as the infant 
grows older, and, by intelligent co<Jp(*ratioii, is able to tell the 
examim*r soni(*thiug of tiu* type and charact(*r of the j)ain which 
h(^ (*xp(*ri(*nces. Vet, with ail tlK*s(‘ drawbacks, even in infancy 
})ain is of souk* little value*. WlK*n the infant continuously cries 
and cannot be hushed by its inoth(*r, as a rule*, it is suffering from 
aonu* form of pain. The* most common causes of pain in infancy 
are colic, gastroenteritis, ami intussusce|)tion. In children one 
should look for these* conditions, and, in addition, spinal caries, 
gall-bladdc*r dis(*as(*, apj)eudicil is and ]>m*uiuonia. In adult life 
all of the above*, with the aehlition of gall-stones, gastroduodenal 
ulcer, ])ancreatic dis(*ase, hernia strangulation, and, if the patient 
is a woman, ovarian, tubal or uterine* elisease* may be jtresent. As 
old age e'emu's on, the tendenew to malignant growths increases, and 
ill case* id’ persistent ])ain one should seek for cancers. 

Care in Diagnosis. — As previously mentioned, tabes dorsalis, 
caries of the* ve*rtebrii* and tumors of the spinal cord cause pain. 
These three* conditions shoulel always be thought of in those cases in 
which an abelominal pain is present without sufficient and definite 
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So often are they mistaken for disease of. the intraab- 
' domugial organs that the physician must ho very careful to exclude 
^ them before he arrives at any definite conclusion. Howell (111b) 
speaks of cases of tabes dorsalis being luistakeii for cases of appen- 
' dicitis and operated upon. Leml ])oisoning should also be sought^ 
and when the patient with colic, is a ]iaint(*r, the gums should be 
inspected at once, to ascertain if the blue line at the edge is present 
(Burton’s blue line). In l(*ad colic, tla^ abdominal cutamH)U8 
hyperalgesia is absent (Robinson, 2(55). 

Intercostal neuralgia causes pain which is n'ferred to the an- 
terior abdominal wall, and is likely to be mistaken for an intra- 
abdominal lesion. The presenc<* of the pain ]>oints is a differen- 
tiating symptom (see Neuralgia). 

Pneumonia frecpientlv ref(*rs its sym[>tf»ms to the abdomen, 
and in som(‘ cases s(» strongly that an abdominal h'si<)n luis been 
diagnosed. In many cases af)pemlicitis operalions ha\a* been 
performed with ncijaiive rrsulls for ap]Hmdicitis, and the oper- 
ator, to his chagrin, has found pneumonia symptoms dev(‘loping 
during the course of the next few days. All cases of a(*ule ab- 
dominal pain, with rapid pulse, rapid r(*spirat ion, and high 
fever, should at once direct the attention to the chest. Th(^ ten- 
derness, also, is characteristic, in that in ])neumonia the skin 
over the abdominal area in wdiich j)ain is complained of is very 
tender, but deep pressure is well borne (Howell, Hoixl, Rennett). 
This is tlie opposite to the rule in severe abdominal <lis(*aa(!S. 

Pleurisy has also been niisiaken, for abdominal dis(aise, and a 
case is cited by Bennett (144, p. 1005), in which of)eration would 
have been jierformed for apjjcndicitis had it nor been that a band 
of tenderness extending around the abdomen above the umbilicus 
drew attention to the pleural irivolveinent. 

Hilton claims that the abdominal j)ains of thoracic visceral 
disease are due to involvement of the parietal nerves, and a subse- 
quent reference of the irritation to their distribution area. He 
says that the pleura is supplied by the interco.stal nerves, an opin- 
ion which is disputed by Mackenzie. (See pleura.) 

• Abdominal pain may also occur with obstinate constipation. 
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When it does so occur, it may come on rather suddenly. It gradu- 
ally increases with little or no increase in the temperature; finally 
vomiting of stereoraceous material occurs and the diagnosis is 
made clear. 

CONDITIONS ASSOCIATED WITH ABDOMINAL PAIN 

Spasm and Rigidity of Muscles. — Spasm of the abdominal 
muscles nearly always accouipanicvs alaltuniiial ])aiu, especially if 
the pain is severe. This symj)toiu is laekiuuj in those who have 
very lax or atropliied ahdoiiiinal walls, and it is also much less 
marked in women than in num, heeause lladr imiseular develop- 
ment is generally niu(di less than that nf nuui. On the othcT hand, 
severe rigldlly of tla* abdominal wall uiay, in th«)se of a very 
muscular huild, supervene upon a V(*ry slight int raahdominal irri- 
tation. Localized rigidity is a good indi(*alor of the n»gion of the 
abdomen involved, for the contraetiiui g(‘neraily tak(*s place im- 
mediately over the dis(‘,ased viscus. Should abdominal rigidity 
gradually become IcsscikmI, while the toxic state of the patient 
gradually increases, it indicates that the h'sion, whatever its 
nature, is in(rr(*asing in virulence*, and is lK*coming dang(;rouH to 
the patient. This is |)articularly so if tlu^ leukocytosis, which has 
been present, decreases to, or even below, the m»rmal h^v(d. Spasm 
of tlie abdominal muscles is of diagnostic valncj in dilfereiitiating 
abdominal from jielvic lesions, it being markcid in abdominal 
lesions, and almost, if not entirely^ absfiit in p(ilvic lesions. 

Visceromuscular Reflex. — In abdominal lesions, also, the s^)- 
called viscerornuscular reflex (Mackenzie) may lx; ])reHent and 
render the diagnosis more diflicult, esjx'cially since, in the abdomi- 
nal parietes, the muscles have the yxAver of segmental contraction 
over an area of inflammatifui or irritation. These segmental 
masses of muscles are very dec(‘iving to the pal[)ating hand, and 
have been mistaken by the examiner for: (1) erdarg(;d ovaries, 
(2) an enlarged and inflamed appendix, (il) tumors, intraab- 
dominal and parietal, (4) inflammatory exudates, and (5) intes- 
tinal tumors, due to volvulus, intussusception, etc. 
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During every abdominal examination, the possibility of con- 
fusing these reflex irmseular eontraetions with tumors, etc., should 
always Ijo borne in mind, and, since the rectus abdominis is mostly 
at fault, ils nodal jioints should be carefully mapped out. One of 
these points occurs at the iimbili<*ns and another between the um- 
bilieus and llu* costal andi. i\ny swelling due to contraction of the 
rcjctiis would occur between these points and would be somewhat 
oi)long in sha])(*. 

Jn th(* diagnosis l)ctw<*en these phantom and true abdominal 
tumors it is well to obs(‘rv(i: (1) that a tumor may vary in its 
relative* position to a Hx(‘d point (umbilicus) on the abdominal 
wall, but a contract(‘d part nf tin* rectus muscles does not so vary; 
and (2) that while the tuni<»r, which is tlu* r(*sult of contraction 
of the muscle, may lu* so pc*rsist(*nt and constant that sometimes, 
even under (*hlond'<»rni, it yields wiili dilliculty, y(*t it always 
does yield : while a tumor which is tin? r(*sult of organic disease 
is more clearly <l(‘tin(‘d when, as a result of the anesthetic action 
of chhu’oforjii, relaxaticui of the rectus muscle occairs. 

Toxemia also has a r(*stri(*tiv(» action on pain perception, and 
if it is pronounc(*d, abdominal i)aiii is perc(‘ivi‘d very slightly, or 
not at all. As Musser remarks, wh(*n a hyiKU’huikocytosis is 
present, with associated s(‘ven» toxic symptoms, even though pain 
is absent, a si-rious h*siou sliouhl be considered. 

Indicanuria, as an accompanimeut of pain, is of considerable' 
value in localizing the h*sinn to the small bowel. 

Polyuria. - Many painful conditions of the abdomen are asso- 
ciated with ])olyuria, and OsIct has remarked on the frequency of 
polyuria in the latc’r stag(*s of ty|>hoid fever. 

Relationship of Hysterical to Abdominal Pain. — Hysteria as a 
cause of abdominal pain is only mentioned to be condemned. It 
seems to be a term with which many clinicians hide their ignor- 
ance and diagnostic distress. The more a physician sees of abr 
dominal ])ain, and the more frequently he follows his case to 
operation or to auto])sy, the less seldom lie makes a diagnosis of 
hysteria. It seems that nearly all so-called abdominal pains of 
hysteric origin have for their basis something more than a di.sor- 
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deied nervous system. Under the shadow of this name are hid- 
den many cases of gall-stones, appendicitis and gastric ulcer. 
Many are the patients wlio go on to ehronie invalidism or lie in 
too early graves because of tlie ignorance or inattention of their 
physicians to these facts. 

Abdominal incisions are freijneiit causes of abdominal pain. 
Since this is of \ital importance^ to the surgeon, 1 (piote from 
Maylard, who, to aM»id pain a'^ a n‘^nlt of aluhnninal incisions, 
rcHJommends tliat tlie ‘MiiciNion he made in llu* most favorable 
part of the alHlonum ; that is, the ]>art tint has the fewest nerves, 
and that, during the operation, as little irrit.ition or destruction 
as possible to the tissues of th(‘ wound 1 k‘ ma<h‘/’ 

Post-operative abdominal pain, acronlingto Maylard, is caused 
by irritation of the iuu-m* (iidings. If it ft>llo\\s immediately 
after oj)eration, it is <liio eitlau* to Imht suturing or to the pres- 
sure exerted by encircling ligatures. Tension is generally indi- 
cated by a throbbing pain or ache. Wlan the )).iin is dii(‘ to tight 
suturing or to the ligatur(*s, it follows almost imm(‘diat(‘ly upon 
the operation, and generally is of a stinging, st.ihhing character. 
In some cascb a nerve* ma\ he* transji\(Ml with a suture* or ligature, 
and be a e*oiKstant soure*e' of pain jirodiiction. If the* pain Iblleiws 
twenty-femr to fortv-e*iglit liours after ope*ration, it is due* to in- 
flammation, with e*onse*(pie*nt swe*lling and pre*ssure*. \Vhe*u tho 
inflammation is mild, little* or no pain re*sults; hut should it lie* so 
extensive that e*\udation is jiresent, the pre-ssiire* from the* exuelatc 
upem the* terminal nerve tilame*nts is pHnliietive* e»f pain, in some 
cases very se‘vere*. The* dihtre*ss vvhieli at first was inte*rmitte*nt is 
now continuous, anel shouhl a rise of te*iiipe*rat lire oeeiii su|)puration 
will generally he* found to he* pre*M*nt. Inflaniinatiem of the* skin 
or subcutarieenis tissue*s g(‘n( rallv pr«Mluee*^ pain in the first twenty- 
four to fort^> -eight liour*^, while inflammation eif the ehepeT struc- 
tures does not jirexluce eiiseoinfeirt for longe*r jieriods. In case 
the inflammation is of tlie perite)ne*uin or suhperitemeal tissues, 
discoiiifeirt and pain elo not make their appearance until about 
the eighth day after oiieration. If the jjatieiit is very obese, a con- 
siderable amount of effusion takes jdace into the wound, and, as 
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MaylSml n^marks, unless drainage is provided, tension, inflamma- 
tion, and conseqiKUit pain will follow. 

Pain Referred to Extraabdominal Regions. — In disease of 
abdominal organs tin* pain is sometimes referred to an cxtraabdom- 
inal location. For instance*, it is common to have pain in the shouV 
dcr in diseases of certain alidominal visc(*ra. This j)ain has been 
described as due to irritation of the; ])hrenic nerves, which convey 
the stimulus to tlui roots of the cervical n(*rves, to whose cu- 
taneous distribution the juiiii seems to Ik* r(*ferred. This pain, 
along with an area of liyper<*sihe>ia of the skin of the* shoulder in 
lung inllamniat ion. has b(*en attributed to diaphragmat i(* irritation 
by Alacken/ie, although he aUo suggests that it niay be <lue to the 
vagus t(‘rminations being involved. It is prohabh* that the shoul- 
der pain, which is found associat(‘d with gall-'^toiie and gall-blad- 
der disease', is due* to involve'inent of tlu* dia]diragm in the in- 
flammatory process. Likewise, in c(*rlain case's e>f rupture of 
extraute'rine pre*gna ue*y, we* timl that ]>ain is ]u*e*sent in this area. 
In the'se cases the' ])ain may be* due te) pre*ssur(' npe)n the eliajdiragm 
by tlie ae*e*umulatie»n e)f e*xtravasate*<l bloe)el (for it is a peculiar 
fact that, e)n standing, the* pain e)fte*n elisaj)pe'ars). 

Absence of Pain. — Shoubl abebuninal pain be absent when nat- 
urally it should be* e‘xpe*e*te'd, or if it she)uld elisaj>i)ear before the 
natural te*rminat ieui of the* dise*as(* wouhl warrant its ce'ssation, 
the patic'iit she)uhl In* e*xamine*el fe»r: (1) perfemition of the viscus 
invedveel, (2) gangre*ne e)f the* elise'ase'el eirgan, and (o) increase of 
toxemia to such an exte-nt that the patient's faculties are dulled 
so that he is unable te) perceive ])ain. 

When perforalion of a risens occurs, ]>ain is temporarily re- 
lieved ; but the relief is due only to the inea])ability of perception 
which ac(H)mj>anies the shex*k ])roduce'd by this condition. When 
perfe)ratie)n takes jdacc the j)ulse ge'iu*rally increases in rapidity 
anel becomes weak anel threaely. The temj>erature first falls and 
then rises, as infection and a generalized peritonitis ensue. Any 
localized tenderness which may have been })res('nt before the 
perforation now becomes diffused, and muscular rigidity, which 
before was restricted to one area, now becomes general. Should 
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gangrene of an abdominal visous occur, the temperature, Itoi'ausc of 
consequent toxemia, may fall. That this fall is not boneticent, may 
be seen from the pulse, which is constantly increasing in rapidity, 
and from the increasing stupor and somnolence of the patient, 
whose appearance indicates that he is siill’ering fri>in a most severe 
disorder. The disapp(*aranc(‘ of the imin as an indicator of im- 
provement is of value only if all associate'll sympltmis improve con- 
comitantly with it. In many, though not all cases, the rapid dis- 
appearance of the cntaiK'ons liyperalgcsia cK*cnrs simnltan(M)nsly 
with the onset of gangrc'iie ( Ileniu'tt, 1 l*J, p. lOOo). Toxemia can 
be easily diagnosed hy the increasing stupor and coma associated 
with it. However, even in the most advanced stages of stiijior and 
coma, while the patii'iit dois not (*omplain or cry out from pain, 
a close examination will disedose the facial I'Xpression of the most 
severe distress. 
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PAINS OF TIIK ALIMFNTAHV TRACT 

Lips.-' -I I. is very nin* for llic lips 1(» lx* jiHlictcd with pain 
vvillioiit ]jr»1 i(M jil>I(‘ ori^jiiiir* (‘lijiiiirc, Jillhoii^li soinrlinu s TicMiralgia 
of fillior lli(‘ s((miimI or lliinl l»riiMc*h of llir fiflh nerve s(?ems to 
1)0 parlieiilnrlv eonlined fo <‘illier iIk* npjx r or the lower lip. In 
tins ease* we tlial llie lips an* normal in apjxaranee but ex- 

eeedinglv lender to pres^nn*. The pain also eoni(‘s in j)ar()xysms, 
between wbieli I hen* is no pain and abs(dul(‘ly no ttuidorness. 
The principal organi(^ cbani»(‘s in the lips pnxliieing pain are in- 
ilammalion and liNsiin*. Inllammalion of tin* lips is generally 
due lo infeel ion, wliicb has (*nlered (dllaM* llirongb an abrasion or 
a pnsliih*. Wlien il is |)resenl llu'n* is considm-abh* sw(‘lling, and 
the ])ain is of a eoiisiaiil, ibrobbing cbarael(*r. The involved area 
is v(*rv lender lo the* touch, and mol ion is alnn»sl if not (*ntiroly 
alxilished, so that il is very dilKu'ult to lake* food. Whim fissures 
an* |»resent linear abrasions may lx* seen running across the mu- 
cous membrane <d’ tin* li|), and at the angl(*s of the mouth, where 
llu*y are very (*omm<»n. ()|x*ning tin* nnuilb is very painful, and 
the contact of tlu* d^muded surfaci* with salty or acid substances 
is also V('ry disagreeable, so that tlu* jiatient is averse to eating. 

iferprs of the li|)s is wry eommon in tlu* early stages of in- 
fectious distases, and, as a rule, tlu* vehicles an* ex(]uisitely ten- 
d(*r. Herpes of tlu* lips is fn*(piently complicati'd by infection. 

Cheeks.- ' Pain in tlu* cheeks may be diu* to inflammation or 
to neuralgia. Inflammation is generally not of l(K*al origin, but 
is the r(*sult. of an ext(*iision from atljacent areas, such as the 
gums, or alv('olar j)roc(*sses. \Vlu*n it is present the cheeks are, 
kept at rest. They feel as though they were stiffened, and are 
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fliard and board-like. Then' are also eonsiderable swelling and 
a glossy appearanee of the skin. Neuralgia (trigeminal) here is 
not differdit from neuralgia in othw leealitui.s, and gives rise to 
the same signs and sa inptnni'*. A eeiulitioii of’ the elieeks that is 
very painful i^^ a vt'sieiilar foimation ou tlu' internal luueous mem- 
brane surfaee. Thi'^ \(‘r\ disao|*«.< jn,]^ thoui»h it does not 
cause any suhjeetixe pain, the l( a-^t in-ilation, sudi a^ tlu* rubbing 
against it of the toimin*, or of solid or liquid Ibotl, causes a very 
disagreeabh* sensation. The^e \t*sielc‘s are eitlii r the rc'sult of nerve 
involvement, ^neli a^* is found in lri:;iinnial Ik rp< s, nr are but the 
reflex herpetic eruption^ of dii'(“'ti\<‘ disiurlianees. If on the 
tongue an ul(‘(‘r that is fret' or alint^sl irt^t' troni pain is found, 
syphilis <n' tiilu'rt'ido'^is should bt' mki^IiI. In mild inflammations, 
such as ihost* which at'eoinpaiiN ^tomalili'', IIku-i' is moth rale pain, 
which is in<*naM'd on tht* iiiiicsiion td’ footl. At iht' saint* lime 
there are thick, sii(*k\ saliva, imjjairetl fash*, and oflt'n a slight rise 
of temperature. 

Teeth.- Sometimes, in ctises td’ looihaehe, the aching nuiy be 
due to In |)er(*stliesia, <i eomnum acconi|).inimt‘nt id' prt*gnancy. 
Ordimirv tootliaidu* i^ dm* to an irritation of out* of tin* branelu'S 
of the lrig(*minus by protiucis t)f dental cari(‘s. At tir^l tin* pain is 
more or less locali/id to the point of <»rigin, hut it i;r.idually may 
become so accentuated that a general neuralgia results, and the 
entire sidt* t»f the fact* may becomt* atfected. This may increase* 
until lilt* I'litirt* '*ide of the bi*ad and mck is It'iidt*]' and jiainfiil. 
This (‘Xleiisioji can be explained b\ the rich collatt ral association of 
the trigeminus ^\ith t lit* cers ical nerves. IJecaiise of tliis close rela- 
tionship it is ea>-\ to understand liovv .in exces-^ive stimulation of 
one nerve can ])roduee reaiMioiis in ailjacc nt nervi-s. In sfiriie 
cases, after tin* extraction cd’ teeth, pain ma\ persist for s(*\'eral 
days, e^j)e(*iall\ if gum-boiU are preMuit In^fore the extraction, in 
which case the pain may p(*r^ist for live* or six days (Vosper, 


890). 

The JTiobt ‘sensitive part of a tixdh is the pulf) and the agents 
causing the greatest reaction are heat and cold. Head claims 
'that, until the pulp is involved, the pain remains local, but as 
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soon as it is affected the local is changed into referred pain. 
Tims, ill the course of destruction of a tooth three different vari- 
eties of jmiii are eiicoimtered : 

(1 ) Tlie local, sharp pain, associated with destruction of the 
enaiiK*! arnl involveiiient of the deiitiiu*. It is easily produced 


hy the sensitive dentine coniin< 
suhstarie(‘s, drinks, etc. 

(2) The referred pain fr 
It seems that eaeli tooth has ; 
for instance: 

Tooth 
Upper Jaw 

(1) Incisors 

(2) (^aniiKi 
(.*{) First hieiis|)id 

(4) Sc<*oiid hieuspid 

(5) First molar 
(d) S('cond molar 

(7) 'Third molar 

Lower Jaw 

(8) Incisors 
(d) (inline 

( 10) l}i(fusj)itl 

(11) Second hieuspid 

(12) First molars 
(ly) Second molars 

(14) Lower wisdom 


r into contact with very hot or cold 

mi involvement of the pulp cavity. 
X separate area of pain reference; 

Itioi'FUKNCE Area 

Frontonasal region 
Nasolabial ngion 
Nasolabial region 
Temporal i>r maxillary 
^Maxillary r(‘giori 
Alandihiilar r(‘gi(»ii 
Mandibular n^gion 

^lental 

^Mental 

]\fental 

Hyoid or mental 
Hyoid — also in ear and just be- 
hind angle* of the jaw. The 
lip of the tongue on the same 
side is also tender. 

Sujierior laryngeal area 


(3) After the pulp is destroyed the referred pains cease and 
there are only local pains, due to involv(»meiit of the periodontal 
structures. For more detailed information, see Head, Brain, 
1904, pp. 400-415. 

Central trigeminus pain (tic douloureux), either from in- 
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iVolTement of the ganglion itself or its internal roots^ or as a re- 
volt of pressure (corebello-pontine angle tumor, neuroma), often 
leads to a faulty diagnosis of tt etli ]>aiiis. Many patients suffer the 
loss of one tooth after another in the vain S(»areh for the affected 
one. After the sacrifice of tin* t(*etli the (h^ntist or physician 
wakes up to the fact that the disorder is central, and that a grave 
mistake has b(‘(‘n made. 

Tongue. — The l(*sions of th(' tongue which are ajd. to give 
rise to pain an* inflammation, fissures, ulcers, new growths, and 
vesicles. Inflammation can gen(*rally he fracc^l to some abrasion 
or injury, or to an extension of inflammation from sf)me adja- 
cent area; however, there is a nnilat(‘ral intlammation (luiniglos- 
sitis) which is probably of nenrotit* origin. Kissnres in the 
tongue, as in all sensitive* mm*ons nH*mbranes, are apt to be* very 
painful, because of the (*xposur(* of the s(*nsory t(‘rminal filaments. 
This is also true fif ulcers, which in this location lik(*wisc an* 
very painful. JS'ew growths in tla* tongue* give rise* to a sensation 
of discomfort rather than to one of pain. Vesicles tine to h(*r- 
petic disturbances may aj)pear on the tongm*, and when th(*y do, 
they cause great distress owing to tlieir (‘xtr(‘m(* s(‘nsitiv(‘ness. 
They generally are an indication of a central lesion, crnlral herpes, 
though they may be, as are similar vesicles on the cheek, but 
a manifestation of disturbed digestion (refh;x heri)e,s). When 
due to herpes the vesicles generally ap[)ear on tin* f)osterior half 
of the tongue, which derives its sensory supply from tla* glosso- 
pharyngeal nerve. Tuberculosis and^ syfdiilis of the tongue are 
not painful unless there is a breaking down of tla; lingual tissues, 
with a consequent exposure of tla; .s(*nsory nerve filaments. 

In many cases a hyperalgesia of the tongue is an indication of 
hysteria, which, when present, generally gives rise also to para- 
gusia or gustatory paresthesia (disturbances of tla; sense of 
taste), the patient complaining cither of the disagreeable taste 
of that which would otherwise Ijc agreeable, or of the persistence 
of a bitter or of a sweet taste in the mouth when nothing has 
been tasted. This is a fairly frequent condition in neurotics, 
particularly those suffering from neurasthenia. 
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The prosfiicf* of small, paitiftil lesions of the tongue may W 
the first iiifliratifnj of a uoftiiriial epihptie attack. 

Hiciv ]<> an (xtniiicly painful coinlition of the tongue, due to 
a fiapillit in uliidi notliin» alnionnal can he found on the sur- 
face; hill, on nijii»nincali<>n, *-inall, ulcerating points are seen 
liidden in llie i’ohU tin* iniicima ahoiil tin* fungiform papiljje 
of tlie lip and tin* ni.iri'in of llie toimiK*. 

iMoelli r’s glnsviii^, or dironic '-npiificial glossitis, is charae- 
leri/id liy liriglil i*<<l Iille^ or palohe^- a1 ihe margin or lip. The 
jiain, which is ihi* principal h ^ion, onl f»f all proportion to the 
local in\ohemenl, and is nm<*h incnaMd in cliewing and speak- 
ing. 

According lo Kie^nian (lldh), pain in lh(‘ l(»ngne (glosso- 
(iMiia) whi<*li arises willami an\ aj)parenl oi*g.mic lesion, may be 
disided inlo iIk* lollowing, which is iIk* el.issi I|. al ion of (Uiavcau 
(I 12h). 

(1) (J lossodvnia secoiidar\ lo trigeminal ni nralgia, especially 
lh(‘ inhu'ior dmilal hraiich of the Irigeminal. 

(2) (JlossodMiia of lh(‘ insam*, ‘-larling as a loi-al jiaresthesia. 

(d) (ilo^sodMiia (d* lalxs, corresponding lo crisis in other 

organs. 

(I) (llossodMiia of hv'-leria. 

(o) Kheiiinalisiii of ihe lingual inuschs, or rheumatic glosso- 
(1\ nia. 

((I) (llossoilMiia due to local causes. These may Ik? classified 
inlo ihe exlriiisii* and inlriiisic. The* (itnnsir r<///scs* are: (fi) 
dc'iilal alV(‘cti()Us and arlilicial teelli, and (h) granular pharyngitis 
and Injiertropln of ihe poslerior pillars and of the lingual tonsil. 
Among llu' tnlnn.sir (an.sts arc»: (n) lingual \aric(‘^; {h) chronic 
glossilis from tobacco, alcohol, spices, iodin, lead or gout, and (c) 
papillary hypertrophy o( the follicular region of the toiigiu*. 

Jlcfrn nre .Im/s in Pisva^rs of ihe Tonijne . — Disease of the 
anterior portion caus(»s ])ain to he referred to the mental area; 
of the lateral portion, to the h\oid ar(*a ; of the dorsum, to the 
superior laryngeal and the occipital area (Head). 

Salivary Glands. — The salivary glands are subject to the ordi- 



PHARYNX AND TONSILS 


423 


'glandular pain-prodiieiiig clisoasos, aa iiiflaminatioTi^ etc. 
|*^TlieTe may be present also, in tin* '(Inets of the glntuls, some ob- 
:/8truction which gives rise to an intt rmiitnil colic with an asso- 
ciated swelling and tniiu faction ol* llu* gland. 'riiis condition 
tiiay somctiinc's be diagiu^scd by rnnning tin* 1ing(*r along the 
course of the ducts, when an obstruction, if pn'sent, g^*nerally 
may Ik* f(*lt. The most common form of obstnn'tion is a sjilivary 
calculus (Kannins). 1 In* parotid gland soim‘times beconu's in- 
flamed, and is V(‘ry ]aiinful, giving rise to tin* 1*11! ity called 
*^muinps.'’ it. also Im'cohics t(*nd(‘r alter 4H>pliore(‘tomy, and in some 
cases where orchitis is pr(‘sent. Pain h(*n('ath tin* angle of the jaws, 
in those who an* convalescent irnm typhoid, should always lead 
to investigation (d tin* ])arotid as the possible* eaiisc* of tin* pain. 

Phaiynx and Tonsils.-- Pain in tin* pharynx may lx* pr(*s(*nt, 
either ol)j(*ctively, on swallowing, or snbj(‘<*tiv(*ly, without any 
provocative* a(*t. In tin* lirst <‘as(* we lind that tin* cjiusjit ivc*, 
factors ar(* ^light, such as small uh*ers and su|K*rlicitd iidbimma- 
tioiis; but wh<*n tin* infect i(Uis agents c*xlend dei*p(*r, and tln^ 
surrounding conin*etiv(* tissues are involved, tin* ))ain is f(‘lt with- 
out any (*x(*iting produ(*tiv(* factor, and is (*ont iniious. I'his is 
well exemj)lifi(*d in |)arencliymatous tonsillitis, in which the pain 
extends to tin* angles ot tin* jaws, also to tin* ears, even down the 
neck, and in plilegunjiious pharyngitis, which is cxtr(*nn*ly pain- 
ful, then* lK*ing a c(uisianl hiirning «»r ar*liing ptiin, which in .sonn* 
cases assumes a throbbing character. In tin* latt(*r, tin; jiaiu may 
be of such magnitude that the pati(Mit lives a misei'abl(* existernx*, 
being unable to (*at or to sleep until the al)seess which has formed 
ruptures and relieves the pn*s.>nre. 

The triiisils and posterior pharyngeal wall may be extremely 
tender in certain forms of .«t re])tocoeeie sore throat, and tin* pain 
often ])ersists for a long [Htriod after fin; <;essation of ihe acute 
inflammation. 

A so-called gouty throat causes a similar ])aiiiful condition of 
the pharynx and tonsils. There are few signs of inflammation; 
the mucous membrane, however, is lax and edematous. 

Various types of pharyngitis, granular, follicular, etc., cause 
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pain. Thf! diagnosis dcyiciids upon a sjiecial knowledge of the 
various j)i(*tur(^s. All of these conditions cause a certain amount^ 
of refcrrc*! ])aiu. The pain in front of the ear, complained of 80 
nnieh hv pati(*nts with tonsillar aff(*etions, or hv those who have 
some tmisilhir fraumalism, o|)erative or otherwise, is in the hyoid • 
refenuiec; area of Head (for which, see Fig. tU), p. 291). The 
])ain may also Ik* referred to an ar(‘a in the ne(dv in the submaxil- 
lary triangle. Palpation Ihtc will disch)se an enlarged gland. 

Esophagus. - TIk; esophagus below the* cricoid cartilage was 
forimudy considered to Ik; non-r(‘Sj)onsive to tactile and other stim- 
uli, hut. now it is known to lu; s<‘nsitiv(^ to h(*at, cold, tactile and 
ch(mii(‘al stimuli, and it is also held that many ap|)arent stomach 
jseiisihilities are, in reality, es<i|)hagc*al K‘nsihilities. Inflamma- 
tion of tlu‘ esophagus is, if seven*, productive of considerable 
pain. Tlui pain is of a de(‘p, burning character, and is felt 
along tli(‘ course of tin* esophagus. Pain is also felt on move- 
ment of the esophagus, which occurs wh(‘n th(‘ liead is Ixmt for- 
ward or backward, and is al.so j»nsent when ('xternal pr(‘S8iire is 
inad(‘. through th(' overlying tissues upon the esophagus. Pain on 
swallowing is very sev(*re. In tin* sev(‘rest eases of corrosive 
esojdiagitis there may ho no pain. 

Pain f(*lt in the esophagus, without any objective lesion, may 
be due either to a hyperesthesia <»r a par(*sthesia. In the former, 
])ain is ])r()duce<l by factors which cause irritation, such as in- 
flammation of the (‘sophagus, or a neuritis of the nerves supplying 
it. The lattm* (neuritis) gives rise to a perversion of sensation; 
for instance*, the act of swallowing, which ordinarily gives rise 
to no sensation, is, in this condition, interpreted as j)ainful. In 
stenosis of the esophagus pain, as a rule, is absent. In cancer of 
the esophagus there may 1 h* only a fe(‘ling of distress or of dis- 
c(unfort under the stm’iium, g(*nerally localized to the area of the 
growth. Soni(*tinH*s severe pains, confined to the area of the 
growth, or n‘ferr(*d to the r(»gion of the xiphoid cartilage, may 
also Ih‘ pri‘sent. They generally are of a “tearing, piercing char- 
acter, and radiate widely to the back, neck, or shoulders.” They 
accompany the deglutition of food, but may be independent of 
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I pid are often nocturnal. Though gt^nerally present only late in 
the disease they may be llu* earliest manifestations of it 
^(McCrae). 

Referred pains may he present in tlie intereostal spaces be- 
tween the shoulder blades, in (he < pigaslrinin, in the throat and 
bead, in the ear. or in the ( \tr(Mniti(‘s ( Ko^enlnnm). 

Dyspma and at lacks of pain rc‘sfnil)lini> angina pectoris also 
occur. These are <ln(‘ lo pressure nu (Ik* trachea or npcni both re- 
current larMigeal ner\es. 

Localization within the c‘s(»pliamis is fairl\ accurate. J-.ainy, 
ill his htndy of one hiiiidnsl and lhirt\*fonr (*as(‘s of carcinoma of 
the esojdiagiis, found that fmir-tiftlis of the patients were* able 
to locate the l(*siou witliin an inch or two of the corrt‘ct sit(‘; but 
in the remaind(‘r a corns*! locali/.iti*)n w.is impossible; often a 
careiiioina of tlu* loW(*r third would hi l(H*<it(*d by tbe j»ain-s(*nsa- 
tions ill the upper third, or ti(r Ohstriictioii gi\(‘s rise 

to sensations for tlu* most jiarl in tlu* iiiiddh* liiu*, d(‘i‘ply w*ated, 
beneath the ateriinin, or, if the obhtriietioii is low down, in the 
epigastrium. 



(’iiAi^TEii xxirr 


Tin: sToMxciJ 

After llir* n*\ i( w of iIk pain prod iicini*; (lis{*asos wliich are 
localid in tlic aliinMjlar\ pa^sa»< s Ic'aihnu to lli(‘ Ktonnudi, it is 
next in order to consider flu* pains and pain-])n»dn(*iii!r disorders 
of flic sloinaeli. Of lat(‘ _\(‘ars there has Ixen eonsiel(*rahlc‘ coiitro- 
\ers\ as to \\li<‘lh(‘i llie sPanaeli li.is p.iin-se^iwat ion «)!* not. The 
weight of lln‘ ainnnie nl s<enis te» he* on the* side* e»f llie)se who 
claim that it lias not. It is e'lainieel that the se n-atioiis which are 
fi*lt in disease* ed* the aliin(ntar\ \is(*era an* hut r(‘fe rn*el sensa- 
tions eir ini|mlse‘s, earned t<» the* e*onl in the* sMiipathetie* path- 
wa>s, aiiel the*ne*e* r(‘fe ired auain to the* jieriidu r\ through the 
c(*rehre)spinal ne r\ e s. 

From the* researe*he*s eif Hertz in ])artie*nlar ^it weinlel a))])car 
that the* gasirie* nme*osa <leK*s not re*spe)nel to tactile neir to chemi- 
cal siinuili h\ pain. The* stenn.icli nini*osa doe*s jiot register 
therinal stimuli, anel the sense* ed’ warmth anel e*ooln(*ss fe*lle)wing 
tlie* ing*e*s|ie>n of lad or e'old liepiids is larg(*l\ due* te» tin* sensi- 
hilit^> ed* the* e se»phai»ns te> the*s(* feirms of stimuli. The sensation 
of fnln(*ss in the* stemiae'h is elm* to the* eleep-pre‘ssiire* se'iisihility of 
the mnse'ular coat, anel is hnmght about liy tensiein. 

The s(‘nsation of hiini*e*r anel eniptine*ss i•^ larii(‘l\ a matter of* 
liahit, asseK*iateel wdtli malaise* anel weakness. 1| is e'eniditionrd 
hv the* elistiirbane*e in the* pe*rieMlicity e>f the* muscular hyjiertonus 
anel of neuronic e*.\cital)ilit;v , imrinalh the r(*sult of ivgular eat- 
ing.* 

* Ae*e*e)nliiijj tei \V B ("aiiium anet \ L. Washburn (Jnur. Jour, of Phy- 
sxoloqxh March, 191:2. \ o\ XXIX, p 4,1,)), huiigi*r is eliie to the contraction 
not only e)f the* stomach, but also of the* lowi'r part of the esophagus anel the 
iutestinos Tho> \M*re able* to pro\e a relationship between rhythmic contract 
tions of these organs and pain sensations. 
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However^ even though pain in the stomac'h is not, as a rule, 
^M^rded as true visceral pain, j(‘t it closely related to it, for it 
tnay be due to the tension alreadN spoken of or to the spread of the 
disease to surroueding sonsiti\(» sinictnii*'', »>i to the traction of the 
peritoneal connections. Th(‘ acconip.iiiMii^ tenderness is most 
often due N> In peralm sia of ilu skin, \«»lnntar\ muscles and con- 
nective tissue's supplied 1)\ tli«it s( 0 |inn| oi ilic spinal cord which 
receives the incoming stimuli irom the stomach itsdf and its con- 
tiguous structures. 

« 

AREAS OF REFERRED PAIN CAUSED BY STOMACH 
DISORDERS 

The an «is to wlmli ilu‘ p.nu ol slnniticli disorders an* re- 
ferred ar(% tiisj, the eim^asii mm, and (in maiiN case's) the hack, 
in an area winch, acconlii'i^ to (Anniston and \Ia\lard, is latwi'in 
the postei lor hoidcis ol both scapula* and opposite th(' spinous 



Fio SO -Aulas of Hlfluuld Pai\ as (Jivi.\ bv IIlad 
A One of the coinniorKsl situations foi pain 
B One of the coininoiK'st sites of Castile j)ain 

C. Ma^laid ^ivcs this point opfMisitc* the 5th dorsal spine as one of the 
commonest locations of gastric pain 

•process of the flot^aJ Kiidna. "I he pain al^o often circles 
around from one of thcsi anas to flu other, anel th(> are often 
tender to the touch. The ar(*a spoken e»f h\ ('iimistoTi and May- 
lard as opposite the fifth deirsal spine is gi\eii b) either autheiri- 
ties as opposite the ninth or tenth elorsal F»p^ine. This agrees with 
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my own obscrvalions and coincides more closely with the dedno^ 
tions of II(?ad, wlio platfos the maximum points of tenderness in 
the sciverith or (Mglith dorsal se^rments, opposite the ninth and 
tenth dorsal sf)ines. Iloas, on the otlier hand, locates the area 
of iiiaxiriinrri tenderness as f>pposit(‘ tlie eleventli and twelfth dor- 
sal Hf>inc»s. Wluui pain is produced in stomach disorders, it may 
he- felt in any of the areas supplied hy the seventh, eighth, or 
ninth (hjrsal segments, hut it is mort; apt to Ik* felt, and felt 


- RIGHT VAOU5 SUPPLIES 
POST SURFACE STOMACH. 



more sev(*rely, in the maximal j^oints of tondornoss of these 
areas. 

In the accompanying drawing is shown the nerve supply to 
the stomach. It is sec'ii to he both sympathetic (splanchnic, celiac 
ganglion) and cerehrospinal (vagus). True visceral pain is con- 
vey(*d through the vagus, hnt it is of tin* det‘p-pressure sensibility 
(tension) ty])(* allied to Ih'ad’s jirotopathie system. 

The areas of tenderness are of great <liagiiostie significance. 
The hyperalgesic areas (II(*ad) aflFeeted in stomach diseases are 
the seventh, eighth, and ninth dorsal. The seventh and ninth 
areas are those most frequently affeet(*d. The upper one, the 
seventh dorsal, sei*ms to be associated particularly with the stom- 
ach diseas(‘s causing vomiting. AYhen it appears, as a sequel to 
vomiting, it is frequently accompanied by pain in the area 
next to and above it, namely, the sixth dorsal. The sixth dorsal 
area is associated with disease in the lower part of the esophagus; 
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, 4 <i<Kii 99 equently 9 when both the sixth and seventh areas arc affected 
the disease is somewhere nc^ar to and ])robabIy involves the esopha- 
gus. In the same way the ninth dorsal area is shared by both 
the stomach and the intestines, and when both are affected the 
^ lesion is probably in tin* neighborhood of llu* pylorus. When the 
seventh dorsal is involv(‘d, the ]>ain, as a rub*, eonuvs on within 
half an hour after taking foinl ; wliib*, if tlie eighth dorsal is in- 
volved, the pain geiuTally eona s on al lea^l an hour later. 

By stimulating the area in th(‘ hypogast rimn, which is hyper- 
algcsie, a redh'x contra(*lion of th(‘ upper segment of th(‘ recti 
takes place. While in some eas(‘s only a s(‘gment, in otluu’s the 
entire rectus is thrown into contraction. 

That the an'a in which ])ain is fell in stomach disease's does 
not necessarily corn'SjKind to tli<‘ site of llu* gastric* lesion, may be 
seen from the drawing (Fig. OS), wlH'n* llu* proj(*ctcd outline of 
the stomach is shown, with tlu^ dark circh* indicating the? area 
of tendcTiicss in gastric ulcer, the tenderiK'ss in no case being 
directly over the stomach. 

PAIN IN GASTRIC AREAS 

When })ain occurs in the gastric areas, it is necessary to in- 
quire into the following : ( 1 ) tlu? character of the ])ain; (2) the 
time and manner of its aj)p(*arance ; (*i) its relation, if any, to 
the ing(*stion of fcKid ; (4) the duration of the ])ain; and (5) pre- 
vious attacks. 

Character of Gastric Pain. — CVrtain types of gastric lesions 
have characteristic pains; for instance, that of gastritis is burn- 
ing; that of spasm of the pylorus is sharp and sudden; that of 
ulcer is very severe and is sharply circumscribed; that of per- 
foration is sharp and agonizing, and cjuickly spreads from the 
site of its original location; that of acute <lilatation is severe 
and constant, and is accompanied by symf)toms of collapse. 

It should also be borne in mind that the severity of the pain 
has no proportionate relation to the gastric conditions, but often, as 
in pain caused by lesions in other organs, depends upon the 
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susceptibility of the nervous system and the sensitiveness of 
pain-recei)tive centers of the individual patient. 

Time and Manner of Its Appearance. — Should the onset W 

sinldr n, wifbonl any ajjfiarent exciting factor# and without an^ 
j)revioiis lii.sl(M‘y of pain, jierforating ulcer or pyloric spasm is 
to be c(»nsid» n <1. I li jierforal ing ulcer associated symptoms of 
collajKse and spreading peritonitis, with a diiriision and constant 
inereaHc of the pain, would he ])resent, wliile in pyloric spasm 
irregular paroxysmal pains that an* sliar|)ly localizcjd with no 
t<*ndeney to spread or to lu‘e(unc* generalized would he present.^ 

Aeut(* gastritis is assoeial(*d with tla* vomiting of indigestible 
or f<*rmentirig substances; this geiM*rally tells the tale. If the 
])ain is of slow onset, and th(‘re arc^ at first discomfort, and 
then a gradually im'reasiiig <listress until W(*ll-marlv(»d pain is 
pr(*sent, partieularly if the pain is associated with the vomiting 
of hhxxl (colfee-ground vomitus), it is necessary to examine 
for gastric (*arcinoma. 

Relationship to Ingestion of Food. — If the pain comes on at 
a d(‘finil(* time after eating, and is reli(‘ved by vomiting, gastric 
ulcer is thought of. If it (*omes on imnu'diately after eating, the 
cardiac end is affcxMcd; on the otluu* hand, if it do(‘S not appear 
for an hour <»r twti afler eating, ulc(*r of the j>ylorus is to be con- 
sider(*d. If, instead of coming on imnaxliately, it makes its ap- 
]>earanc(‘ one-half to two hours after (*ating, carcinoma or hyper- 
chlorhydria should he considered. In carcinoma the coffee- 
ground vomit is distinctive', while in hyp(*rchlorhydria the excess 
of hydrochloric* acid, with the absence? of blood, is sufficient to 
make a diagnosis. In i*arly carcincuna, ])ain and coflFee-ground 
vomit are ahsc'iit. lIy]H'rchlorhydria may occur from gall-blad- 
der disease, duodenal ulcer, or be purely functional. 

Duration of Pain. — The duration of the ])ain in any of the 
gastric disorders is variable'. Tt sc'cms to be ])resent more con- 
stantly and for a greater Ic'iigth of tinu* in those disorders which 
have an organic basis for their production. In carcinoma the 
pain is steady and ])ersistent, W'hile in hypcrchlorhydria and 
pyloric spasm it is associated with the ingestion of food. 
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9t0vioii8 Attadcs. — history of previous attacks of pain may 

of value, in that it often is confirmative of the diagnosis which 
" the present symptoms would sugp‘at. 

Aaaooiated Symptoms. — Con‘'ti|»ali(>n is generally associated 
With gastric ulcer, hyperacidity, aiul cnrciiumia. 

Pain Reflected or Referred to Gastric Areas. -When ])aiii is 
jlrescnt in the gastric area^, it ina\ he \uA ef gastric hut of 
nervous origin (intercostal laniralgia) , or it ina\ lx* projected from 
the cord (locomotor ataxia, gc'iieial p.ir.ilx sis, diss(‘minated scle- 
rosis), or it nla^ lx* a nilc‘\ fn>m oihm- orgaii'^, as ila* nterna, kid- 
ney, intestines, appendix, gall-l)ladd<M*, pancrctis, heart, <»r prostate. 

LESIONS OF STOMACH CAUSING PAIN 

The commoner lesions of the stoinaeh causing pain are: (1) 
displacenn nt ; (2) gastralgia; {•]) h\ p( rchlorliNdna ; (1) cardiac 
or pyloric Spasm ; (.^)) ac'iitc* dilatation ; ((») acute gastritis; (7) 
chronic gastritis ; (S) gastri(» erosions; (It) gastric nlccn's; (10) 
perforating ulcer; (11) new growths, and (12) jxTigastric ad- 
hesions. 

Displacement of the stomach (gastroptosis) gem rally causes 
no pain until it induces a dilatation. Then the s(*nsation 
produced is rather a disagrecahle, nanseatmg f(*cling than 
a true jiain. It is increased hy eating or h\ standing, and is 
decreased on hing down or on siijiporting the abdomen hy a 
bandage judicioiibly applied. 

Gastralgia or Gastromyalgia.- Uy rminy gastralgiu is dis- 
claimed as a inisiioiner, because it is said that there is no such 
pathological entity. Hut wdi\ < Thr stomach an organ whose 
walls consist of muscular tissue, and wdi\ shoiiM mit this tissue, 
ev(n though it is in\oluntai\, be subject to the same im'tabolic 
disturbances as are the muscles of the back, wdiich under abnor- 
mal metabolic changes gi\e rise to lumbago ^ The only differ- 
ence is that in the affected back muscle the changes act princi- 
pally on the terminations of sensory n(*rv(‘s in the muscles, while 
in the stomach walls the ne^^e terminals affc^eted arc‘ not sensitive 
in the meaning that they convey pain or touch sensation. There- 
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fore, for this irritation to be perceived aa harmful, that is, painftxlf 
it must 1)(* carried to llie cord, where, irritating some sensory 
nenroii, the stimulus is carried to the brain, where it is perceived 
as coming fmm the area of distribution of this neuron. That such 
a changed metabolic and at tin* same time pain-producing lesion 
may exist in tln^ stomach is in accord with flu* opinion of the 
majority of observers. The condition, instead of being termed 
gastralgia, which is only a general term, slK)iild be call(;d gastro- 
niyalgia, allhongh the term gastralgia is still in general use. 

Schmidt claims that ^^tlu* existence* of true ga^^tralgia result- 
ing fnnn |)nre‘ly anatomi(*al an<l functional disturbances is as cer- 
tain as the ])ain of dental carie*s.” Maylard el(‘scribe*s it as ‘‘oc- 
curring gen(‘rally in those of a neurotic taint; and the ])ain may 
be itf the* most (*x<*riiciat ing charactc*!*, seizing the ])atie‘nt in the 
epigastrium, and striking through to the back, radiating soine- 
tinu's round the cIk'sI or waist.’’ It is most (‘rratic in the time of 
its appearane(*. Sonielini(‘s it follows ilu* ing(‘stion of f(Kjd, while 
at other time's it app(*ars without any known cause*. It may 
sonie'tinies apj)e*ar j.eriodically at night, anel at e)ther times it may 
fedlow upon any exe*e*ssive^ elraft upon the ne'rvous system by 
we)rry or exeite*me'nt. Idie^ pain is “ge‘ne*rally out e)f all projieudion 
to othe‘r ])hysie*al symptoms of any sugge*stive physical disease. 
Thei patient may also e*om])lain of a beniting sensation, pulsating 
sensatie)!!, a feM'ling of lie*at or e‘ohl. Periods of ]>ain generally 
alteumate with ])e*ri<)ds of e*om]de'te fn'ede)m from it.”^ 

The symptoms usually assoeiate‘d with this e*emelition are flatu- 

‘ This coiiMiat'rai ion of tlio subject Uilfeis iiiarketlly from lluit given by 
Schmidt, who classifies all gastralgias as neuralgic in origin. While it must be 
admitted that stomach pain de'pends upon the irritation of iier\e terminal fila- 
ments for its ]>roductioii, yet, as inentioiu*d above, in a somewhat though not 
entirely similar condition in the voluntary iiiuseles, the term myalgia is used. 
It seems that an analogous term, such as gastroinyalgia, should be used for 
pain having its* origin in the stomach musculature. The general term gastral- 
gia, thendorc, is ill-fitted, and is only to be useil in a general way to include 
those pains originating in the stomach, the etiology of which cannot be defi- 
nitely determined. 

On the other hand, neuralgia of the stomach is entirely different in its 
etiology from gastroinyalgia, but is included, as are all stomach-productive 
pains of unknown etiology, under the generic term ‘ ' gastralgia. ” 
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:l^iipe, distention, anorexia, cravings for food, vomiting, and py* 
rosis*. The stomach pains frequently alternate with attacks of 
migraine (same as in angina ]KHMuris), ncuiralgia of the head, and 
asthma. Women arc more j>rone gaslrnniyalgia than men, in 
the proportion of two to (>iu», and it is nmst common between the 
ages of twenty and forty-live. 

In an entirely dilTerc'iit class, but slightly related to the 
pains we have just described, are those dm* (*ilher to a secretory 
or a motor disturbance. Tlu*s(* will Ik* eonsi(h*r(*d later under 
their proper headings. In the in(*anlinH* it is well to remem- 
ber, in considering the cause of stomach ])ain, that, the lessened 
resistance of the nervous system to ])ain-])roduetion is of mani- 
fest importance. Some ])(*o])le, owing to disease* or inherited pre- 
disposition, are abnormally sensitive* to juiin, so that the ])(*rcep- 
tion of S(Misations, which in others ordinarily W(mld not evc*n Ikj 
disagreeable, would be felt by tlu'in as s(*nsations varying all the 
way from distrej^s to actual jiain. In this coiinei'lion it is helpful 
to. know that gastric pains not of ])ur(*ly n(*rvous origin arc* influ- 
enced by the ingevstion of food ami tin* ])osition cd’ tin* j)aliont, while 
those of purely nervous origin are not. 

The diseases acting as ])r(‘disposing causes of gast romyalgia 
or gastroneuralgia are about the same as those which cause a 
lessened resistance in the nervous system, and which arc pro- 
ductive of cer(*brospinal neuralgia. Among them may be men- 
tioned anemia (chlorosis), infi*ctious diseases, rla*umatisin, syph- 
ilis, influenza, tuberculosis, excessive use* of stimulants (alerohol, 
tea), sexual over-indulgence, gemt, eliabe*te*s, iireieiia, and jdiysical 
depression. 

The reflexes which are sometimes fe^lt as ])ain in the* gastric 
reference area, anel which in some cas(*.s are even aecomj)anied 
by vomiting, will be considered iindejr the re*flex [)aii!s of die; af)pre>- 
priate viscera, though for clearness of conce[)tion the!y will also 
be described in our consideration of the diagneisis of stomach 
pains. These reflex pains in the epigastrium, as.socialed with 
vomiting are due to disease of the gall-blad(l(ir, pancreas, appen- 
dix, uterus and appendages, etc., should not, as is done by some 
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authors, be placed under gastralgia, but should be considereB 
* under tlj(* lesions of the different organs producing them. This 
is sonielinies \(‘rv diflienlt, for, in many cases, it is not easy to 
distingiii'^h tlie origin of lli(‘ (lifferent pains; for instance, gall- 
slone colic is often confnscMl with j»a'-1ric ])ain, yet it may be dis- 
lingiiislicd from it 1)\ its ])aro\\snial character, its tendency to 
l)c<*oni(* h»cali/(d to tli(‘ rinlil and to extend around tli(‘ right side 
to tlie area nndcrne.itli the rii»lit scnjMihi. At the same time it is 
associated witli localized i»all-hl.nld< r t<*nd(‘rne-'^, and ofte*n there is 
a well niark( d enlargement of th(» gall-l)ladder ami Mnnetimes a 
generalized jaundice*. Ani»ina pectoris Inm also lx en confused with 
gastric piiin. Ileie the pain, as a rnh*, follows exertion, and radi- 
al(‘s into th(‘ i(>ft arm and hand. T\w la art may lx* tumultuous in 
action, and fr<*<pientl\ th(‘r(' an* s(‘\c‘re d(‘pre‘'sion and a fear of 
(hath, 'rile a|>|xndix, also, has in many cast ^ lx*(‘n found to 
cause epiga'-trii* jiaiiis; hut Ian* (pigastrii* p.iin, with no tender- 
ness tiNtr tla* (‘pigasl I imn, hut o\(*r tla* apj)(*iali<*(*al r(*gion, is 
jircsenl. 'fla vv iiiaN also h(‘ a palpable^ mass in tla» same r(‘gion, 
and tla* |)ain ami tumor are a‘-s(x*iat( <1 with \ofniting, eructation 
of gas and consii|)ation. Of tiiagnostic importaiav in differenti- 
al ing pain <d’ l(X‘al origin from ndernxl pain is the administra- 
tion of local anod\nes, ns cocain, ah|)in, menthol, and phenol. 
Tla*se g(*n(rall\ caiist* the pain to lessen or e(‘ase wlaui it is of 
]tK*al irrita(i\(' origin, such as (xvnrs wla*n the lesion is in the 
inncoiis nu*nil>raia‘, nanal\, in ulei r, careiin>ma, etc. AVhen no 
effect is iiotic(‘(l, after tla* administr.il ion td’ the local anodyne, 
n(*urotic l(*sions should he coii'-ideix'd. Of eoiisiderable diag- 
nostic imjxirlance is the fad that gastrom\ algia is frecpiently 
relii'Ni'd hy pri'ssure. 

Hyperchlorhydria. - II\ pi rehlorh\tlria is the only secretory 
neurosis of the stomach wdiich ]>roduc(s jiaiii. This pain comes 
on oiu*-li.ilf to tw’o hours after catiig, and lasts a f(wv hours, or 
until iiaire food is taken, hciiig ])articularly relieved by the in- 
gi'stioii of i>roti‘ids, aid also hy alkalies. It is much less after 
large nuals, (sp(»cia]ly those containing much meat and eggs and 
deficient in carbohydrates. The pain differs from that due to 
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ulcer in being diffuse and extending over the entire abdo- 
It seems to be frequent in persons of neurotic tempera- 
xaent| and is commonly asswiated with gall-stones. Ilypor- 
chlorhydria is also frequently assoeiattd with neurotic motor 
disturbances. The pain proilueul h\ it dfti'ii is aceoinpuiiied by 

riiiH stihsti mill iiiiiii roprt'sontfi (ho 
<*«(>|ihiiK( il I oiiipciiioiit of tho piun 
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7lh III) 

Fig. 91. — Location of thk 1’ain Sampioms in a ('asl of 1I\piju iilor- 

IIYDUIA. 

a considf ruble belching of gas, gtuienilly preceded by a burning 
sort of pain, which stK'iris to riiii ii]i iiiid(‘r the sit riinni to the 
throat, and is acctniipanied In the rt gnrgilal ion of aci<l-lasting 
fluid. The pain nia;> also radiate to the b.iek, to the axilla, and 
to the scapula. Jn sonic iiislaiiees the |)ain seerns to be due to 
the presence, CAeii in small tpiaiil itie^, of li\ tirocbloric acitl. In 
these jiatients then* i'^ a jieciiliar aniipafliy of I Ik* slom.ich to llit* 
preseiiee of any acid. 'I’lie examination of the stomach conit*iils 
often shows a normal or e\en a subnormal p(*rceiilage of acid. 

Hertz has sliown that the gastric mucosa is not jiain fully 
stimulaltd by exet'ss of Indrocbloric or otli(‘r \vt*ak acids. It is 
probable that tin* hearllairn of so-called liyp(‘rclilorbvdria has 
nothing whatever to do with acid jirodiiction, and that the term 
is a misnomer. The hot sensation is elosely rtlaltd to that felt 
following the ingestion of alcohol, and is ft It most often following 
slight regurgitation due to the piV'^enet* of exetssive amounts of 
gas. Hertz maintains that heartburn is an (*sophageaI sensation, 
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not a gastric one, and is due to the stimulus of excessive carho- 
hydrate; fermentation (hot bread — ^biscuit — causing the so-called, 
pudding lieartburns). This causes the production of alcoholS| 
Withers, and organic acid in tlie stomach, which by regurgitation 



Fkj. 02.-~rAiN Radiation. 

Crosses indicate the sit(\s of pain and tlie lines with arrows indicate the 
direction of the jiain radiation. 


act upon the lower end of the eso])hagn.s, thus giving rise to the 
(dassieal hearllnirn (‘rroneously interprel(*d as a liyperclilorhydria. 
For a fiirllier inlerpretation of the causes of pain in hyperchlor- 
liydria, see gastric ulcer. 

Pyloric or Cardiospasm. — Tlie stomach reseinbl(‘s otluT divi- 
sions of the liolh)w abdominal visccTa in that it is subject to colic; 
but t.lu‘ ])arts ehieily alfeeted an; the ])ylorus and the eardia, as 
the intervening jiorlion has so gnait a luinen that it contracts en 
bloc less readily. 1’heii, loo, lliis part of tin; stoniaeh is so situated, 
and its attaelinuuits to the adjaeent viseera are so arranged, that it 
may undergo eonsiderable <listentioii without any synijdoiiis being 
produced ; but as soon as the distention bcx‘oiiies excessive and trac- 
tion is made on its peritoneal and diaphragmatic attachments, 
pain r<‘siilts. The same is true, when, owing to the contraction 
of the pylorus or oardia, a cliaiige in the relationship of these two 
parts to the surrounding viscera results, and a pull on their peri- 
toneal attaehmeiits occurs. 
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t- ■ 

:t; By reference to the anatomy it is seen how the cardia of the 
.. atomach is immediately belcw the opening in the diaphragm, and 
: how, when it contracts, especially when the stoinnch is full, there 
must be a stretching of the gastroplirenie ligament, with resulting 
pain. The same is true of the pylorus, hut here the pull is made 
on the gastrohejmtie omentum, and possibly also on the gastro- 
colic omentum. Jlertz claims that the pains in pyloric or cardiac 
spasm arc really tension ])ains, dm* to (lis|(*ntion of a segment 
of the stomach. Tu pyloric! sj)asm a jK*rsisting contraction of the 
pylgrus occurs as a retlex from the ju-cscucc* of an exc(*HS of IICl 
in the stomach. The p(*ristalti(* wave in the* stomach, lK*ing ex- 
cessive from tlie 11(^1 stimulaticm, pushes the* food otiward until 
it reaches the ])repyloric part <»f tlu* stomach; from here, owing 
to the closure of tlui pylorus, it. cannot a<lvancf* further, and 
tension is made niam the* stomach walls at this point. 

From this it would seem that not only is tlu* small |)art of the 
stomach at the pylorus involved, hut that also a largo part, if not 
the entire stomach musculature, is involv(*d in the contraction. Tt 
is hardly probable that the contraction of the const ri(‘t(*<l ])art of 
the bowel at the ])yl(>rus could so alt(‘r the relationship of this one 
part to the gastroh<!pati(! or gastrocolic om(‘ntum that tluj stretching 
of it would be great (*uough to cause tin* severe*, and widely diffused 
epigastric, pain which is sometimes present. Another argument in 
favor of the partieipatiori of the mnseular wall is that the pain is 
relieved hy vomiting. 

A somewhat similar eanse exists for tin*. j>aiu in hour-glass 
stomach. Here a portion of the stomach is coutraj'teil, and an hour- 
glass stomach results. Idie food eiit(»ring the u[»fi(T compartment 
is pushed forward hy the peristaltic waves until it n*aehes the place 
of contraction; here it is unable to jirogress furtluT, and at this 
point tension is made on the gastric walls, and pain r(*siilts. As 
would be expected, the pain is not felt when the stomach is empty, 
but results only after ingestion of food and drink. It is relieved 
by vomiting. 

The cause of pain in cardiospasm is the dilatation of the ter- 
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ininal portion of the esophagus. This is the result of stasis 
ffxjrl, due to spasrnodicf closure of the cardiac -sphincter. In cardilH^’ 
sj)asm th(t pain comes on immediately after eating, is fairly 
stani, and seems to he locate#] heiieath the costal margin at the left- 
s(;ventli e#jstal cartilage, while in pyhirie spasm the ])ain is localized 
in the niidline, ahoiit midway between tin* nmhilieiis and ensiform, 
ai.d c#»nies on two or three hours aft<‘r eating, /. (\, at the time of the 
passage of the ga.->lric c^mtents tliPMigh the pyloric ojiening. Both, 
j)ains liav(‘ a typical paroxysmal grip|n*ng #>r twisting character, 
and are e(pially s<*vere. The pylori#* spasm g<*n(*rally is relieved 
by vomiting, while car<li<ispasm gra#lnal]y passes rdf, no vomiting, 
as a nil#*, o<*eiirring. In both midnight attacks are very frequent. 
It. si'cms al.so that in sonn* eas<'s the #*ontraciiim of th#* cardiac and 
pyh»ri<* s|)hin<*t<'rs alone <*an <*an''e n lh*<‘l(Ml paiiu this pain being 
dm‘ to th(‘ unusual sipUM'/ing <d‘ the nerve lerniii'als in th<* muscular 
tissue, the result of tin* abnormally s#*v#*re #*onlract ion. F’or the 
j)roduclion (»f pylori#* spasm ]>ain it is not always n(*c#'ssary that 
the stomach he full, f(U* in many eases when it is empty tlu^ irrita- 
tion of lh(* gasti’ic s(*(*retions (whi<*li in this condilion arc often 
highly aci<l ) will pr(»du(*e it. Also, it can h(‘ reli(‘ved by washing 
out th(‘ stomach. 


A similar contra(*tion of the nms(*nlalure of the pylorus and, 
in soiiu* casts, of tin* eiitin* stomach and dnt>d(*nn!n is the cause 
of Imngcr-pain. This diiVcrs frtJin cartlia and pyloric spasm in 
that it can he relit*vttl by tin* ingestion of fotul, provided the 
stomach mm*osa and mnseulatnn* an* inta(*t. The ingestion of 
ft)o<l will not rt'lievt* tin* a.sst»t*iatt d lning(*r-]>ain present in nicer 
or ear(*iin»ma td’ I lie st«»uun*h, he(*aiise tin* fotul, of itself, is an irri- 
tant in sm*h eoinlititms, and aggravates instead of casing the 
sj)asm. 

In all these conditions, after the pyloric spasm has persisted 
for sonn* tinn*, a dilatation of the sttmiaeh results. This dilata- 
tion, in turn, (*anses gastric jaiin, heeanse of the traction and 
pull td‘ the gastrit* walls on the omental attachments. The pain 
is of the same kind as described in aeute dilatation of the stom* 
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only in dilatation the result of pyloric spasm the pain is 
^ Added to the previously existing spasui ])uiu. In acute dilatation 
alsoy the pain is more generalized, and iKroinca eonhtant, while the 
pyloric-spasm pain is paroxvMnal. In case of dilatation of the 
stomach the epigastrium is dislcndcil, the out lines of the stom- 
ach are plain, and visible gastric ]M‘ns|jilsis caai lu» seen; also, 
on listening, horhnrNgmi and luihhlma nois(*s can he h(‘ard. 
Succussion sonuMimes giv(‘s ris(‘ to a splashina sound. Kruda- 
tions of soiir-tasting tinid arc also pn‘s(‘nl. Thc'sc* associahul 
symptoms gen(‘rall\ conu* on when the* |Min is mo^t s(*\cn». If 
vomiting occurs, and the spasm has hcc^n some duration, 
large quantities of gastric cont< nts arc* c‘\pcllcd. Scmictiines 
the attacks of cstlic* are a(*companic*d h\ a mild (‘hill of 
nervous origin, (*lc*\atjon c»f the tc*ni|u‘rat urc* being (‘iitircdy 
absent. 

Pressure on the dist(*n<Ied stoin.icli is well borne*, and is fre 
quently appli(*d h} the jiaticnt, Im'cmusc it see ms to aid in the fore 
ing on of tlu‘ st.ignated stomach contc*nls. 'riic pain is inc*rcMscd 
by the eating of indig(*st ilde foods. According to Schmidt, cold 
applications to tli(» epigastrium sccni to lx* better borne than hot 
ones, and to lu* more* lK‘ne(icial to the* p.itic'iit. 

Acute Dilatation of the Stomach. Acute dilatation of the 
stomach fr(*qlIentl^ is a cause <»f the* ino-^t severe p.iin. It is prone 
to occur after operations, especially tlio^c* in whicli there* lias l)(*cn 
coiisielcral>l(* liandling of tlic abdominal viscera. It comes on, 
as a rule, tbre*c or four da\s following the opcr.ilion. I»\ many 
it is held to be* onlv a svmptom of a )»(‘riloiiit i-i, wlii(‘li, it is 
claimed, is present in (*\cr) caM* of such vemiitiiiii. At first tlie»re 
is a f(*cling of distress in the c|)igastriiiiii, wbicli soon incre^ascs 
until seven* j)ain is fe*lt. Ibis is gcncrallv acconi])ariie*d by the 
vomiting of a grc*(*nis]i fluid, ami by a gradual abdominal disten- 
tion, with ri-e of pul-e rate, ami signs of '-cve*re* svstcniie (listre*s8. 
This state, unless relieved, is rapidlv fatal. Aeiite dilatation also 
occurs in many patients who have* mjt lje*e*ii .subjected to operative 
interference, but generally it is not of as severe* a form as in the 
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operative ones. In both of these conditions the pain is of a diffuse 
nature, and is loeute<l in the epigastrium. Because of the acid cou* 
dition of the stoiriach contents, the pain may be partially relieved 
by the ingestion of alkalies; but the only sure relief is from Te- 
peate<l stoniaeli washing. Siioiild sloinaeli distention be suspected, 
it can be confirmed or <Iisprovcd by jH-rciission and palpation, as 
well as by the; stomach tub<*, by which, if gastric dilatation is 
present, large (juantities of greenish fluid may be removed. 

In sonu; cases <lisfcntioii of th(‘ st(»mach may l)e associated 
with distent irai of the dnod(*nnni, and, when this occurs, as in a 
case r(*])orl(*d by -^Torraiicc* (r»77), then* may be pain under the 
right shoulder and over the eighth and ninth ribs to the right of 
the spinal column. 

Th(^ pain of gastric dilatation is also j)artially due to the trac- 
tion which the diaphragm (*xerts on its costal attachments, owing 
to the ujjward force* ex<'rt(‘d upon it and its consecpient displace- 
ment by the disteiuh'd stonundi. 

Acute Gastritis. — Although flu* stomach has no special tactile 
sensory nerves, it reacts ])ainfully to inflammatory lesions. 
When inflammalion is ])resc‘nt in the stomach walls, the adjacent 
lymphatics become involved, lymphangitis results, and this in- 
flammation spreads to the pari(‘tal peritoneum through the im- 
mediate attachments, and causes it to become* hypersensitive. At 
the same time the inflammation of its walls causes the stomach 
to become very irritabh*, and to n*act much more strongly than 
usual to stimuli; so that, on the entrance of food and drink, it 
contracts to a greater than normal ih gree. This produces trac- 
tion much greater than imrmal on the inflamed mesentery, and at 
the same time causes tension within its own muscular coat and 
pressure upon the lu^rvcs of deep sensibility with resultant pain. 

In gastritis the subjective pain is f(*lt in the epigastrium, and 
at the same time the gastric areas of hyperalgesia (Head) may 
be present. The subjective pain is of a dull, aching character, 
increasing to a shai*]), burning on the ingestion of foods. Another 
characteristic of this pain is that it seems to run directly through 
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ilQ the back, this being most probably the result of the irritation « 
^ of the inflamed peritoneum around the cardiac opening, which 
lies very much closer to the back than it does to the anterior 
abdominal wall. On making pressure over the epigastrium, pain 
is elicited; light pressure bringing out, in many cases, the hyper: 


Piiin in ppigantriuni goea 
ilircTily through to the 
Imrk. Piiin lio tween 
NhoulilerH in aIhu aonie- 
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Fig. 93. — Figure Illustrating the Location of Pain in Acute Gastritis. 

algesic areas of Head, while deep pressure brings to light the 
tenderness of the subserons j)eritoneuni, wliieli, beeanse of its 
lymj)baties, is frequently involved in the inflammatory process. 
This j)ain varies in intensity and seems to have some ndationsbip 
with the severity of its hisioii, so tliat the extent of the gastric 
inflammation may partially he judged from the magnitude of the 
pain. 

The pain of acute gastritis is fairly sudden in its onset. It 
may follow a niglit of alcoholic indulgences, or occur after the 
eating of indigestible substances, and is associated with nausea 
and vomiting. It may he so .severe tliat rnorphin is required to 
relieve it. In some cases there are an elevation of the tempera- 
ture as high as 104 ° F. and an increased raf)idity of the pulse. 
The recti muscles of the upper abdomen are also contracted, espe- 
cially on the left side, and are slightly tender on palpation. 
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Chronic Cktftritis. — Chronic gastritis is generally not painfotil;^ 
though after eating there may be a feeling of discomfort Rie* 
gel, 'aeeonling to (lilhride, claims that in the atrophic forms of, 
gastritis tlic pain nseinl)les that of the gastric crisis of tabes. 

Gastric Erosions.- (iastrie erosions, as pathological entitieS| 
occupy a position iiitn mediate^ to gastritis and ulcer. Pathologi- 
cally liny an* l(‘ss e\l( nsj\(> than iilreis, and inori* intensive than 
gastritis, 'riie pain pmdiieed is of a dull aching character, and 
seems to e\t< nd thr<»ngh(»iit the entire stomach area. It is not 
aff(*cted h\ pressure or h\ change c»f jMisitnui. It generally comes 
on alter lating, p(‘rsists an hour or two, and th(‘n gradually sub- 
sides; hilt it ma\ la* pres(*nt irn*s|)ecti\ e of the intake of food, 
ami inl(*r\Hls in.i> 1m* present in which there is ahsoliitcly no pain. 
ldi(* conrs(‘ of the disease is prolonged, hlmaciation, loss of appe- 
tite, and, in man\ ca^es, liematenu'sis may nsull. 

Gastric Ulcer.- (Iastrie nlc< r, in its pain jirodiiction, depends 
upon jiracticallN the same iactors as does gastritis. The lesion 
in nicer is circuniscrilM‘d, whih* th.it of gastritis is dilTii&e. Both 
an* assoei.itid with iMiiph.ingitis, and it ib this lymphangitis 
which coiiti iliiil(‘s gn*atl\ to the pain th.it is jirodnced. That the 
pain and ti iMh*riu*ss which an* felt on ])alpation an* not present in 
the stom.ich hut in tlu* abdominal wall can he demonstrated from 
the following premises: 

(1) The nicer, in most casts, is on the posterior w\^ll of the 
stomach, and |)r(ssun upon it through tlu* abdominal wall, rigid 
beeanst* of the contraction of tlu* rectus, is almost imptissible. 

("2) 'riie jiain and t(*nderne'-s arc constant, while the relative 
position of the ulcer is ahvays varying, dc'pciuling upon move- 
ment of flu* stomach due io respiration, peristalsis, distention 
with food, liquids, gas, etc. 

(.*]) On exposure of the stomach l\v exploratory laparotomy 
the nicer may not he found immediately beneath the area in which 
the i>ain and tcmlcriu*ss had been felt. 

In the following elrawing, ^Mackenzie (.586) illustrates the 
relative position of the pain and the site of the ulcer. In his 
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WffDilt tlie site of tbe uleer bore no relationahip to the site of 

but tdien the ulcer was near the cardiac eud of the stom- 
^tc|k the localized pain and the entaneons and muscular hyi)eral> 
>na were situated high in the epign'^triiiin, while if the ulcer 
was situated near to the pylorus 

it caused pain low down in the jns. 

epigastric region. 

It is claimed that in Mime f ^ \ 

cases it is the contraction of the / /\ j(r<::rxX ' 1 

pylorus which canoes pain; in i A 

others that it is the contraction i / 

of the bundle of fibers which / 

surrounds the jirepNlorie region ^ ^ W 

of the stomach ami s(*pa rates the ^ \ 

antrum p;ylori from the rest. In / « \ 

one case IMoiillin reports a eun» /—I — 

from the ulcerated oondilion \ 

and the pain by section of these 

fibers (Mansell MonUni, 578). - Locafion or Pain in 

(JAsrilK Uki.k 

In this case neither ulcer jjj figure* the area A hhows the 
nor scar conid bo fouiiel when are*a eif pain ^lien the ule*e*r was 


. I 1 ^ at the e aid lae* end of the stomach 

the stomach wuj, opouod, so that ^ 

it was preibably only a ease of middle eif the lesser e*uivature b; 
hypertrophied pylorus. ^ ‘he ulcer was at the 

That the pain in gastric 

ulcer is not due to Inpe raeiditj of the stomae'h e*onte‘nts can he de- 
duced from the fact that increase in the h\ peraeiditv, due* to the 
ingestion of acids, produces no increase in tin* pain. It has also 
been shown that pain cannot be produced b\ irritation of the nor- 
mal mucous surface of the stomach. The resi arches f»f Hertz also 
tend to show that an ulcerated surface is insensitive to acids in the 


strength found in the stomach. 

^ In some patients an ulcer of the stomach causes no pain. 
When this occurs the ulcer is generally situated on the anterior 
surface, near to the cardia, no adhesions having formed between 
it«and the parietal peritoneunu 0. W. Habersbon, in 1859, was 
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one of the first to show that ulcer confined to the mucous 
brane alone was not painful. He likewise claimed that canceir " 
and other diseases, while restricted to the mucous membrane^ „ 
produce no pain. 

Tlio pain of f^aslric ulcer can pr uerally be distinguished be- 
cause of its several e}iaraet(*ristics, as follows: 

(J) I'ime of Onsfl , — Pain geiifrally lx*gins immediately on 
the entraiKM; (»f food into the stomach, and gradually increases 
until it n*aehcs a climax (at the time the pyh»ric end is at work), 
and then, as the stomach empties itself, it becomes lc»ss and less, 
and gracinally disappears. It is also relieved by vomiting, and 
in many cases by tlu* ing(‘stion of alkalies. After an lK)nr or two 
it ceases. 'Idle longer tlu* inItTval between the tinu^ of ingestion 
of forxl and the appearance of the ]>ain, the farther away from 
the cardia and the n(*arer to the pylorus is the ulcer. If it has 
occurr(*d immediately after eating, the ulcer is ])rohably near 
the cardiac orifice or the lessor curvature; if two or three hours 
after, it will be at the pylorus; and, if four hours after, and 
relief ensues on taking food, the ulcer is probably in the duo- 
denum. 

(2) Characirr— Tlie jiain, as a rule, is of a dull, boring char- 
acter, and is gen(*rally localiz(*d t(» a small area in tin* epigastrium. 

It may radiate to the back. Sometimes, instead of a pain, there 
is present in tlu' epigastrium a dull, disagreeable, constant sensa- 
tion. When this is present, adhesions, peritonitis, and increased 
continuous secn»tion of gastric juices are likely to be found. The 
statement that the ulcer can l)e mapped out by percussion is mani- 
festly absurd, as can readily ho understood from a study of the 
origin and propagation of gastric pain. A peculiarity worth 
noting is that the pain is most severe when the ulcer is located 
on the posterior surface, because, in this location, it is nearer to 
the parietal peritoneum, upon which there is more drag than 
would occur if the ulcer was situated upon the anterior surface. ^ 
In some cases there may be a burning sensation after eating, and 
the pain may radiate to the aides of the chest and shoulder. The 
sensation varies from a feeling of distress, that is hardly notice- ‘ 
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to a pain of the greatest severity. This pain has been 
:f,i3^ribed as cuttings gnawing, piercing, or burning. 

j The pain of pyloric ulcer is, as a rule, greater than that of 
cardiac ulcer. 

A very strong reason why this shoiihl he so is that the pylorus 
is relatively a lixed iwrtioii of the stomach, ami in (liatentioii or 
contraction of the stomach it does not chang(» its ]K)sition according 
to the change in the ])ositioii of th(‘ nanaimh*!- of the stomach, con- 
sequently pull is made uj)oii it, and it is this pull upon the already 
irritated structures that causes ])ain. This pain seems to occur 
most frequently in the mid-hours of the night. In some cases psy- 
chical disturhance, as anger orgrc^at <Mnoti(m, seems to he conducive 
to its onset. 


(3) Tenderness . — Tn gastric ulcer, the tenderness which is 
in the epigastrium, in many cases to the right of the nif'dian 
line, may, heeause of adhesions, Ik» localized in otluu* parts of the 
abdomen. Ulcer of the stomach di tiers from gall-stone and all 
other colics, in that the ])alient is very scuisitivo in the upper 
abdomen, so that in many eas(»s he will not hear even the slightest 
pressure, which is exactly the opposite to what occurs in colic, for 
here pressure seems to give relief. Tlai temhu’iK'Ss to ])Silj)ation 
and percussion associated with ulcer seems to vary ac(;ording to 
the degree of distention of the organ — the greater the distention 
the more severe the associated j)ain. 

The tenderness elicited on i)alpation is of two ty[)es, super- 
ficial and deep. The superficial tcnvlerncss is imjrely an expres- 
sion of the hypersensihility of the skin, whih; the dcH*p tcmlerness 
expresses the hyjjerseiisihility of the muscles, suhserous perito- 
neum, and the peritoneum (parietal) in immetliale ass(X!iation 
with the ulcer. When the tenderness is due to a hy|)er8ensibility 
of the rectus muscle, it will he found that the muscle is in a state of 
contraction, and that this contraction is hx^alized to the upper 
segment. The ctmtraction is more marked, generally, on the 
tight side than on the left. This locjalized contraction, the so- 
called visceromotor reflex of Mackenzie, has, in some cases, been 
mistaken for a tumor. Sometimes, if the patient is very stout, it 
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with ordinary palpation to elicit pain in the rectus. It. 
becomes necessary to make very firm pressuro^ with the abdo- 
llnen as relaxed as possible, so that the area of tendcniess may bet 
;"^fined. After having exaniiiied the alulonieii it is well to examine 
';4he back. Here a tender area to the left of the tenth, eleventh, or 
' twelfth dorsal vertebne may be piH'seiit. l\*reiission is frequently 
used to exactly define the an^a of t(‘nd(M*iu‘ss. The lynqdiatics 
from the pylorus are in assoeiatitai with iIk' upper abdominal 
wall on the right side, while the lyin|)hati(*s from tlu» cardiac end 
of the stomach are <listrihuted to the np|>(*r abdominal wall on 
the left side. Since nicer is most common at \\u} pyloric end of 
the stomach, this will account for greater freqmmcy of increased 
rigidity of the right rectus. 

(4) Dicf , — K<mm1s causing the i^rodnelion of pain, or inen'ss- 
ing the pain already present, arc those which ar(‘ of an irritating 
nature or are difficult to digest. Of tin*, first, an^ corn, crusts of 
bread, some breakfast foods, as grap(‘-nnta, ch(‘rries which have 
been swallowed with their })ita, (»tc. In the second class, pork, 
fresh baked bread and hot rolls, boiled cabbage, encumbers, 
unripe fruits, strongly spic(*d foods, the various sa^ids, and pota- 
toes may be included. Of the li(|ui«ls causing an increase of ulcer 
pain, are those which are highly acid, or tlu»se which contain alco- 
hol, as whiskey and beer. In many eas(‘s, also, those drinks 
which in themselves are stimulating or irritating, as coffee and 
tea, increase the pain. Oohl drinks lik(*wise sonietinu‘s lindnce a 
paroxysm of pain. The foods whieh^ are well borne in nicer are 
meats, particularly scrajied meat fbecdj, milk with linn* wjiter, 
and farinaceous gruels. Smoking sometimes seems to induce 
pain. Possibly this is a result of a stimulus to contraction known 
to be caused by nicotin. Jf the ulcer is situated near the pylorus, 
and the stomach is adherent to the pancreas, the pain is fedt most 
severely in the intervals of gastric digestion. It is temporarily 
relieved by food or draughts of water. 

(5) Change of Position , — If the pain is worse in certain posi- 
tions it can be assumed that the position in which it is worst is 
the one in which the stomach will be so situated that pressure 
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will be marie upon the nicer by the stomach contents and abdomi- 
nal viscera. A change of position will also, in many cases, cause 
a kinkiiif^ or of the pylorus, and this, in turn, produces 

traetioii upon the uleer-ljearin^ surface, thus causing pain. 

It Hec'ins to 1)(* the rule Uiat a right lateral position of the 
bfxly is most painful in nicer of tin* pylorus. The opposite seems 
to Ik* true in cases of fnn<lns ulcer. 'J'his rule, though, is true 
only hefon* adhesions have* formed. After their formation such a 
change; (tf position of the hody that the stomach will have a tend- 
ency to drop awtiy from and pull n|>on the* adhesive surface, would 
cause an (*X(*(*ss of pain in the tdeer and adh(*sion an^a. In all cases 
the jaiins dm* to change; in the position of the body are increased 
at the; time* of the s|)ontan(*ous atta(*ks (‘onimon to ulcer. In many 
patients, in whom tiu* ulcer is on the* posterior surface, relief is 
found during tlie attack hy lying on the alKlomen. JJfting, strain- 
ing, carrying h(‘avy loads, jumping, and rowing, and, in some cases, 
going up and down stairs, excessive respiratory movement, cough- 
ing and sne(*zing, running and walking may In* ])rov(K*ative of pain. 
During attacks tin* patient may he crouch(‘d, tlu* lower linihs being 
flexed, and the body bent forwanl. Jle may li(* on the ])ack or 
abdomen, or on either one or the other side, d(*i)ending upon the 
location of tlu* ulci-r. 

(tJ) ///,s7on/. — (!astri(; ulc(*r generally gives a history of at- 
tacks of left.-sidetl pain, which may or may not be accomi)anied 
by vomiting. 'J'his pain gradually jiasses off, and the pati(*nt may 
be free for sev(*ral wi*eks (>r months; but again the j)ain comes 
on and lasts a little longer than in the first attack. Thus the 
pain continues to come and go, (*ach attack Ixung of briefer dura- 
tion than the previous one, and occurring at successively shorter 
intervals. 

ContJUlons accompanying and associated with gastric ulcer 
arc: (1) Vomiting, which comes on generally after the ingestion 
of food, especially if the food be of an irritating kind. It occurs 
one-half to two hours after eating, but may take place almost 
immediately. The voinitus of an ulcer patient is somewhat char- 
acteristic, in that it often contains pure blood. 
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'u . (2) Constipation is frequently present , 

(3) ' Anemia sometimes oeeurs, and is due to the loss of blood 
in the vomitus or in the stools. 

(4) Blood is soniet lines soon in the stools after a luoat-free 

diet. 

(5) Enterojitosis froqiionlly aoooni|>ani(>s pylorio nloer. In 
tliis case a pro]M»rly ailjiisled alxloniinal snpportiT, the taking on of 
fat, or tlio presence of piv^naiicv fnM|iicnlIy t‘us(*s tlio comlition, 
the cause of the n^lief in the latter instance hein^ dne, as Seliiniilt 
suggests, to the elevation of the ahdoniinal viscera hy the rising of 
the enlarged ut(»rus. 

(6) Pyrosis or regurgitation of sour-lasting fluids sometimes 

occurs. 

(7) Belching of gas ami tympanitis arc cnninmn. The heleli- 
ing of gas, with the accompanying sour-tasting ernctations, is 
almost jiathognomonic of gastric ulcer. 

Pkrfokati.\(j rncKiJs. — ^riie ptud’oration of a gastric* ulcer is 
one of the tragedies of nu»dicine. It is nsh(‘r(‘d in with pain 
(Eisendrath, r>7J)), which is severe and sudden, and of an intense, 
agonizing, or stalibing character. If the* ulc(‘r is on the anterior 
stomach wall, and is in intimate contact with the anterior abdom- 
inal wall, the pain may bi? felt at first aroiiiul the naved. In either 
case, as the associated jieritonitis extenids elown into the right 
iliac fossa, it rapidly becomes dill’uscd. The original pain is now 
accompanied by the sharp, intense pain that is so characteristic, 
of a spreading peritonitis. The abdominal niiiscics Inrome rigid, 
and marked tenderness develops on the right side. A complica- 
tion of this kind can be diagnosed from appendicitis in that tbo 
muscular rigidity in appendicitis is more markedly localized to 
the right iliac fossa, and also from the fact that in gastric nicer 
there is often a history of hematemesis, pain after eating, and 
occult blood in the stools, if the ease i.s first seen several hours 
after perforation, it is almost impossihh*, heeause of the asso- 
ciated peritonitis, to diagnose the origin of the pain. 

Diagnosis of Gastric Ti^ckr. — The* pain of gastric nicer dif- 
fers from that of gall-stone colic in the following ways: 
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(1) Pain in gall-stone colic is paroxysmal, and has a tmdea^ 
to radiate ov(t tiic right side to the right scapula; also it is 

in the right shoulder. 

(2) ^^)^litillg iic*arly always reli(‘ves the pain of ulcer, while 
it may ha\c no notic<*al>le efFeet on gall-stone colic. In ulcer'the 
vornitiis oftt^n (‘(Oitains hlood. In gall ‘^tone (*olic none is present. 

(*{) Local ancsth(‘t i(‘h and mild drinks often ease the pain of 
nicer. Tlic^ would lia\(* tio < flecd on gall-bladder colic. 

(1) In gall-st<ine colic thmv is frccjncntly a history of pre- 
vious attacks, with an accoinpan\ ing jaundice. 

(^holccyst itic jaiin is also oft(‘n mi‘'fakc‘n for ulcer pain; but 
in the former the pain is <*onstant, and the (idargid and very ten- 
der gall-bladder can lx* b It. Pain of b(‘patitis has sometimes been 
confused with the ])ain of ga^^trie nicer, but in the foruier there 
is a temlcrncss b(*n(*atli the right co'^tal mtirgin, and the liver is 
generally enlarg(*d. 

From (‘pigastrie hernia gastric ulcer can lx* diagnosed by the 
ph;SHieal signs of the hernia ^^llleh are i>r(‘sent, and the impulse 
on coughing and stniining. Diioehmal nicer is hard to distinguish, 
ns the pain s\mptoms in the t\\<» conditions are almost identical, 
but ahpiii and cocaiii often relie\e the ])ain of gastric ulcer, 
while tlu\> lia\e no effect on that due to ulcer of the duo<lcuura. 
To distinguish p^lorie from duodenal u1c(t ^Ieniii(‘r (OOh) has 
devist'd the following te^t. He gi\es the pati(*nt one pint of 
milk. 

In Pylonr llrcr In Dnodfnnl Herr 

The ])aiii is r(*lie\ed after a The pain remains with the same 
few^ swallows, and gradually iuteii'-ity for 10, or 15 
disappears. iiiinuh s ; then the patient 

belches gas, and suddenly the 
pain is relie\ed. This re- 
lief is synehronous with the 
opening of the pylorus, the 
heleliing of gas, and the pas- 
sage of the stomach contents 
into the duodenum. 
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Acute pancreatitis often gives rise to symptoms similar to 
jjtliose of gastric ulcer ; but here there are generally an associated 
sbocdc and collapse*. The piilhc is eonsidernbly elevated, and a 
*tlimor (enlarged pancreas) often develo])^ and lies across the * 
irppiT abdomen. 

Angina peetoris has also Ihm'h iiiistak(‘ii for nleor-pain; but 
the asso<*inti(l eoIlaj)se and fear of iin]K‘nding d(‘ath, the pn*seiieo 
of unconseionsnesv,, and the radiation of the pain to the left 
shoulder and down tlie left arm m.iki‘ the diannosis easy. In 
angina ])eetoris \omiling does not oeeiir, and diet, as a rule, has 
no effect on the ineidi^nec* of the jmin; hiil e\(*reise and violent 
emotion sooni to lx* ineitiiig faetors. 

App(‘ndieitis j)ain, espeeially if it oeeiirs in the r( gion of the 
unihiliens and is associates! Avitli \oinitinir, has frt‘(]n(»ntly hien 
mistaken for that due to gastri<* h‘sioiis. In aj)pcn(li<*il is Morris’s 
and MeliurneN’s jtoints inav he t(*nd(‘r, and there* ma\ also lx* ri*- 
flected viseeral h\ p(*ralge sia in the area nsnall\ associat(*d with (he 
appendix. These*, with the ahse*ne*e of ele‘flnite‘ sMnploins e»f stenn- 
ach iiiNuhenicnt, make* the* eliagnosis ee*rlain. 

Kenal eolie ean liardly be* mistake*!! for gaslrie*-ule*er pain; 
the peculiar radiation of its pain elovvnward ami inw'arel to the 
pubes makc^ its diiTe*rentiation some^wliat e*asy. 

The ])ain e)f gastric e*arcine)ma will he* eli ire»re‘nt iate*el when it 
is consiele re*el a fe*w jaige's fnrthe*r eui. 

The* diagnosis e)f edironie ulee*r e)f the* stomaedi is e*asy, and 
when all of the elassieal symptoms jire* present can scares ly ex'ea- 
sioii ]x*rj»le*xit\ . \Vlu*n, liowe*\er, this is not (lie* case*, it may he 
exceeelingh elifiienlt, or e*\en ini])o--sihle», to make a pe>sitive diag- 
nosis. Im])ortant diagnostic faete>rs have* alreaely Ix'en indicated. 
Two e>tlie*r eliseases e>f the ‘■tomacli, gastralgia, or gastrexlynia (as 
the exj)ressiejn of fune*tional ne*rvons elisturhance), anel eareinoma 
resemble the sym])tom-j)ie*ture ejf ule*er when ule(*r eleviates from 
its typical course. Jt see*nis advisable to tabulate their important 
points of differeiiec*, as fedlows:^ 

^Moelified from Modern Clinical Medicine/’ DiHcasoe of the Dig(*Btive 
System, page 188. 
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NERVOUS OABTKALUIA 


Tonf^uo vurioH, is oftcin pale*, Tongue, dry, red, with Tongue, pale; in rare 
and fiNHiired at t!i(j bcirderH white streak.s in the cases, very red, diy. 

or upon tiie surface;. c<‘nter, or Ls smooth 

and moist, or slightly 
coatcKl. 

J‘Vi'C|iifrit eriictalion of odor- Kriictations cither rare, Frequent fetid eructa- 
less g:LS. or acid with pyrosis. lions. 


'J'aste* iina1tf‘n>d, dryness of 'Faste Ufialten‘d. 
mouth fn‘(iuent; .som(‘times 
salivation. 


Pat)py, insipid taste. 


Appetit<‘ irregular, <‘a|>ri(‘ious. .\|)petite gcHul in th(‘ iri-i ,\pp<‘tite decreased or 


J<iaiing brings n^lief. 


Varying si'iisat ions in the 
stomach, sonu'tinu's heat, 
sometimes cold. 


SpiLsmodic, burning pain, in- 
<iep<*nd(*nt of f(»od, often 
am<‘liorat(Mi by tlie Iatt<‘r or 
by pre.ssure upon the stom- 
ach. Pnvssiire frecpieTitly 
eases the pain, though it is 
eoiiimon for tii(‘ anterior ab- 
dominal wall to be hyjH*r- 
esthelic. 


Often conjoined with hyster- 
ical symptoms. Occurs at 
all ages, more frequently in 
women than in men. 


terv.als; thirst, 
causes pain. 


anorc'X'ia; early repug- 
nanct; to meat; eating 
causes pain. 


burning .sen.sation in' S»*nsation of weight in 


the stomach, ('ircum-j 
.s<*rib(*d boring pain,' 
often radiating pos- 
t(‘riorly. 


siomach; drawing 
pains of varying char- 
act (t, p(‘rhaps pain in 
the shouldfT. 


Pains, gnawing, rare Continuous stmsations 


upon an empty storn-i 
acli, usually appearing 


of dull pain, period- 
ically increasing t o 


after eating or upoiF paroxysms, often pro- 
motion anti on assiini-' duccnl by pressure or 
ing ptisititms whitdi af- increased by it. 
feet the stomach; in- 
creasiMl ujjon pressure. 

Pressure points (hyper- 
algesic) upon back. 

Prt*.ssun‘ over abdo- 
men incre:ises the pain. 

Sometimes at the time 
of paro.xysins it wdll 
relieve the pain. l^a- 
tients sometimes pre-| 
sent the chlorotic tvix*. 

1 

.Mo.st frecjiient in middh* Most frequent between 


life; rare in children. 
Accompanied by a 
varying psychical con- 
dition, frequently great 
depression. i 


the 40th and 60th 
years. Psyehical con- 
dition that of depres- 
sion; melancholia, but, 
strange to say, less 
profound than in se- 
vere cases of ulcer. 
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mutvoos OASTitAIiatA 

'No tumor on palpation, un- When the uIimt in nitu- Tumor of varying size 
kss. tfb rare exceptions, when atiMl at the pylorus and shape, nodular or 

foreign bodies (hair, cte.) with eonseeutive hy- smooth, distinctly pol- 

have been swallowed. Chein- pertrophy, an ovoid, pahle; as a rule, pas- 

ism varies; absence of lactic smooth tumor at the sively movable, occas- 

acid. right of tlu^ median iomilly also showing 

line may Im‘ palpated ; active excursions dur- 

occasionally, m old ul- ing n\spiration. In the 

cers with a hard base majority of C 21 s<*h al>- 

and callous borders, a sence of llCl ; absence 

palpable circumscribed of peptic digestion; lac- 

tumor may be felt, t i c a ci d, lab-ferment 

Perforation of llu* sometimes absent (can- 

ulcer and conseiiiient ce r of t li e pylorus), 

adhesions with tht‘ sometimes jiresent 

hea<l of the ])aiicn‘^is, (cancer of the fundus), 

the left lobe of the Secondary glandular 

liver, the spleen «)r enlargement; uictas- 

tlu^ omentum, causes ta.ses. 

a tumor which does 
not move with tin* 
respiratory excursion. 

HCl present and usu- 
ally increasefl. 

No symptom of perforation. Perforation into nf*igh- Perforation ; implica- 

horing organs with tions of neighboring 

I (!haracteristic symp- organs only aft.er pro- 

toiris may occur fre- longed existimce of the 

quently after apparent disease, 

brii'f duration of the 
disease, evem occurring 
without prodromi's. 


Tumor of varying size 
and shape, nodular or 
smooth, distinctly pal- 
pable; as a rule, pas- 
sively movable, occas- 
ionally also showing 
active excursions dur- 
ing r(\spiration. In the 
majority of caws al>- 
senee of llCl ; absence 
of peptic digestion ; lac- 
tic a ci d, lab-ferment 
sometimes absent (can- 
ce r of t li e pylorus), 
sometimes jiresent 
(cancer of the fundus). 
Secondary g 1 a n d u lar 
enlargement; metas- 
ta.ses. 


organs only aft.er pro- 
longed existi'nec; of the 
disease. 


Most frequent about th<* time 
of the menopause. 


Most freepjent at from Most frequent late in 
l.^ to .‘15 years. life. 


History of nervou.s disorders, History of anemia, voni- Ili.story of cancerin fam- 
as neurasthenia, hysteria, iting of blood, dysp(>p- ily, also of a gradually 
neuralgia, <;tc. sia, tubercuhisis, etc. jirogressive weakness. 


No pain between attacks. 


Pain attacks may hr*' Attack, when it comes 
abs(;nt for years, only! on, generally lasts till 
to become again mani-, cancer is removed or 
fest. i till death occurs. 


Distention of stomach pro- Distention prod u c e s| Distention is painful, 
duces no pain. ! mo.st scivern pain, but! 

it is a very dangerous! 
procedure. ! 


THE STOMACH 


NERVOUS OAhTRALGlA 


Very little cIToct on gonoral Ornoral hoalth greatly General health greatly 
health aff(‘rfed afifected. ^ 

The (‘hc‘inisin of digehtion not Digest ion of Htarehesfre ^ Digestion insufficient ; 
eH|Msia]lv alteied | queritl> hlow, that of usually absence of free 

meat normal, or e\c>n If Cl, and the forma* 

areeleratcsl ; iisiialh tion of organic prod* 

hyperehlorh\dri.i nets of decomposition. 

Kpigastiie pulsation Uegti- Alkalies and alhuiniiis Ijiigistne pulsation 
lation of diet has no etleit (ase the pain presc^nt uith marked 

emaeiution Regula- 
tion of diet has no 
I effect 


Vomiting irregular, vomit us 
sometimes contaiiiH onU 
niiKMis, HoiiKd lines moH fii 
less digi'stiHl Htoma(li < on- 
tents, randy iiiiMsl with hile 


No heiiiat emesis, exci'pt us 
accoinpaniinent of ^el^ rare 
complications. 


Almost invariably stubborn 
constipation; normal e\acu- 
ations very rare; occasion- 
ally fluid mucoid dejecta, the 
so-called pseudo -diarrhea 
Mucous colic, that is, colitis 
mucosa membranacea 


Vomiting as a rule, im- 
imsliatdv oi shr>rt]\ 
after eating, and fn- 
qiientlx th< fiist s\mi>- 
tom of the ciisiMse 
it <M(Uis ^er^ rare 1\ 
without the taking of, 
fofxl, vomitus h>per-l 
acid. 


Vomiting of hglit nst Decomposed blood more 

blood or eoffee-ground frequent than fresh; 
masses, usualK re- quantit\ usually small, 
peated m a biief spacCj but, \oiniting having 
of tune, oecasionalU once appeared, it re- 
vel v pi of Use, followed eurs frequently at 
b> extreme anemia and short intervals, 
collapse, compensation 
with coiiiparat i\ e raj)-| 
idity; blood in thci 
f eees ; occult hemor- 1 
rliages. | 

Bowel disehaiges vary. Almost invariably bow- 


S( \ ere a n d frequent 
\omiting, often period- 
ir , orcasionally, also, 
Ixfore the ingestion of 
food, vomitus IS mu- 
coid if acaditv due to 
t hf‘ ])rc sene e of organic 
acids IS prcs<‘nt; vom- 
itus shows but slight 
juogrc'ss of digestion; 
sometimes cancer cells 
are present. Also in 
some cases the Boas- 
Opplc'r b.ieillus. 

Dc'composed blood more 
fri'qiieiit than fresh; 
quant it \ usually small, 
but, \ omit mg having 
once appeared, it re- 
curs frequently at 
short intervals. 


not infrequently diar- 
rheal in consequence of, 
intestinal irritation 
lientery if perforationj 
of the ulcer occurs intOi 
the colon I 


els stubbornly consti- 
pated; lientery after 
perforation of the ulcer 
into the colon. 
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- - It 

It' 

|n«TOC8 OASTRALOIA 

ULCER 

\ 

CANCER 

No fever. 

Mild fever with adhe- 
sive inflainniat um aftiT 
ruptim* of the ulee'r, 
or follow ing profuse 
heniorrh.ig('s 

Fever rare, and only 
towards the termina- 
tion of life; initial fever 
quite rare. 

Skin pale, rarelv ruddy Sk in 
of normal turgc'sccni'c 

Skin usually ruiid\, a]>- 
pearance good, anemic 
onlv after profuse hem- 
orrhages; fn'<|U('ntl> 

the pallor is Msible 
in the mucous mem- 
hranc's, and e\en in 
the cheeks 

Skin sallow, yellow- 
ish, dry, and flaccid; 
maikcd cachexia. 


New Growths of the Stomach. New growths nf tlu» stoinaoh 
cause pain, csjieciallv when they cnieroaeh iijMm tlie pylorus and 
thus produee a partial ohstriietion with a eonsc^cpient f^astrie dila- 
tation. Careinoina eaus(s pain, partieularly wlan it nleeratea, 
ai.d when inftetion tak( s jdaee, whndi ^i\(s ri^e to lymphangitis. 
Acoordini^ to Kisendrath, therc^ is, in gastric e.ireimuna, at first 
oily a lieaMiiess alter eatiiifi:, thdi l.itc-r a pain ot a dull, f^nawinp 
charaet<*r referred to the (*pi*»a^triuni. There is also a inarkisl 
lo<‘al tend<‘rness. In e.ireimuna, or otlier n(*w growths of the 
fetoinaeh, »(n<r.illN there are in >*oiiie sta^e of their de\elo|)ni(‘nt 
charaeteri^tie areas of eiitaiiecuis Iin peral^esia. The* figure on tho 
1 ext pa”f illustrates iIk* are, is iiio'^tly iinohed. 

One of tie (*ailicst s\mptoms of. eaieinoma is the feeling of 
jirc.ssun* in the ( pieja^trium, (»eeiirrin^ a ‘^hort time alter eating. 
There may also be s<*n‘-atioiis of burning, fulness, or of epigastric 
tension. When the p\lorus iMS'oims stenosed the pains assume a 
boring or twi-^ting eharaeter, ami are due to the sfiasniodie con- 
traction of the ‘stomach, which is atternjiting to force its contents 
through the narrowed ofiening. When the cancer is at the* fundus 
pain is present, more especially when the stornach is full, an 1 
may radiate towards the breast and back. Tn some case's it is 
started by the inge«tion of food, Avhile in others it is produced by 
mechanical shock or by change of position. 
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The pain in gastric* carcinoma may vary in location, depend* 
ing a grc*at deal ii})on the hi to of the new growth. It seems as 
though lh(‘ nearer tiie growth is to the ])yloric cMid of the stomach, 
the farther to the right hnd the elo^^er to the iiinhilicus will be the 
pain. SoinetiiiK^ tlii^ pain radiates around the sides to the back, 




FlU. 1)7. IIvrLUAI.<.LM<’ ZoM.S IN(’\N(hU M liSD oh SlOMACH. 


an I le^ts hetueeii th<‘ ^li<inl<h rs, nr riin^ ante rinrl_\ u|) umler the 
lower part of the ^lernnm; nr it nia\ radiate h.iekward into 
the iliiK* r(‘ginns. The nasim fnr this in»t eli*.ir. The appear- 
ance* (»f pain nil tlu* lau k ‘^ec iiis to he f.i\nn*d In cniistipatioii 
(Sehniidt); it is relieved In piirgatinii. l^un is alM) frecpiently 
])resent in tin* snpraelaMcnlar reuinn <m the left side*. 

The pain in gastric carciiinnui i" gnatly increased wdun in- 
fection takes plac»*, ainl a iH'riaavti ic ju'ritnnitis result'^. The 
local tenderness is aUj) niin*Ii iiu*n*aM*d, aiul c\ti mis over a wider 
area, (^reakiiitr sounds, due to the inoveiiKiit nf the iiiflaiued |)eri- 
toiieal surfaces oM*r eat*h otIicT, ina\ lu* lie.ird i»n auscultation, or 
he felt on palpation. Idle pain is eniistaiit; and is inenased on 
the taking of fond, (dircinoiua, althnusrh having a resemblance 
to gastric ulcer, shouhl lx* distinguished in diagnosis. In gastric 
ulcer pain comes on immediatil> aftir the ingestion of fcK)d; no 
tumor mass is found: a loeali/(*d ana of extreme tenderness is 
present in the epigastrium; and the stomach contents yield an 
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/Mcd88 of hydrochloric acid with the absence of sarcinac and lactic 
acid* The exact opposite of these conditions prevails in gastric 
carcinoma. In gastric ulcer the pain generally occurs in attacks 
at irregular intervals, and fr(‘(jnc‘ntly a eolTee-gronnd voinitus is 
present, while in eureinoiiia the pain is niort* (Mnitinuous, and eolTee- 
groiind vomit is, as a rule, ahs(‘ni. In gastric nlci*r the ingestion 
of food increases the }niin, while in gasirii* eareinoina this is l<»ss 
liable to occur. In some cases nf carcinoma, in which ulceration 
has oceurr(*d, the j)ain has a eharaeter similar to that of gastric 
ulcer. 

The posture of the patient gtuierally plays hut a minor role 
in the j)rodu(*tion oi pain in gastric ('areiiKuna, though the pain 
is worse in that posilitm in which there is an i‘\eess of pn'ssure 
upon the eareiiiomatous mass, or in which an ahnormal degree of 
traction is exert(‘d u|)on tia* surrounding tissms. (Jemu’ally, since 
the carciiKuna is most tr(*<|ueiit at the pyloric* end of the stoma(*h, 
lying uj)on the right side is mon* painful than Iving tm the left. 
In case a<lhesion> have tornied, (*hange from one po.^ilion to an- 
othcT may he very ))ainfnl. Rapid <*hanges of jiosition arc* gen- 
erally jiroduetive of pain, h(*cause of lh(* smhhui mov(*m(*nt of 
the tuim»r mass irom one ])laee to anotla*!*. 

It is claimed that henign stenosis of the pylorus is much more* 
])ainfui than is ear(*inoniatous st<*no>is, he(*aiise in eareiiiomatous 
stenosis tin* patients early lose their appetite, and th(*re is no 
great mass of irritating food clamoring for passage, as in a Imj- 
nign jiylorie stenosis. Als(<, owing to eareinomatoiis invasi<in and 
lack of nutrition, the museiilatiire ol the stomaeh in eari'inoimi 
soou lK*(*omes weakenc-d, and is unahle to exert as great a propul- 
sive, force n])on the containe<l foi»d mass as in pyloric stenosis. 
These conditions an* present only late in ('areinoma; early in the 
disease, the diet being the same as in henign stc*nosis, the pains of 
carcinoma may closely re-'C-mhlc* tla^se of tla* lattcu*. Somc'times in 
carciiioniatons pyloric steno^i"' tlie cidicky jiains may come on h(?v- 
eral hours after eating. 1 hey are (!f>mmon ahoiit oiu; or two o’cdfK'k 
in the morning. In this reH])eet eareinoina re.semhles gastric, ulcer. 

The pain in gastric carcinoma is due to: 
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(1) Th(f Loral Disease. — In gastric carcinoma, althougli 
^^r^K^lll^>ric a<*i<l is not present, ether organic aeicis, such as lactic 
aei<I, ele., an* forine<l, and these give rise to excessive peristalsis^ 
When th(* growth i.' at the |)vlorlI^, evacuation of the stomach is 
hindered, and jiain re•^ull^ from teii.-ioii of that part of the 
slomacli wliirli lirs lietween the pvlorn.- and tlie advancing peris- 
tidlit* wav<*. Slioiihi uleoration o<*cnr, the tiiu* nervt* endings are 
exjMi.'-rd in the U-d of the ulcer, and an* irritatetl hy the excessive 
anioniit of organic ari<U wliich an* |»re-rnl in the stomacli. This 
irritation retli-xlv can>es an increa>ed peri-talsi-j and very severe 
pain. In llie latter <*a>e the Hindus nurruiidi ni pain production 
is exactly as in ulcer. Man-ell Moullin, while lie recognizes the 
increaM* in peri-taUi-, howexer think- that the pain of (‘arcinoiiifi 
is due to a hy|M*reniia of tin* peritniieiim, which eau-es it to lu^coiiie , 
more s(‘nsiii\e and to react to peristaltic traction liy pain ju’oduc- 
I ion. 

( ‘J ) Lifin iditiiufUis, This is very frcijuent in gastric car- 
cinoma, and, accor<ling to Leiinamler and other.-, is the cause of 
the pain lelt in this (Muiditioii. They hohl that the intlaminatioii 
progres.s(‘^ into the nie^oga.-t riiim until it n*ai'lies an area where 
(*erel>ros|unal nerves an* (‘ncount(*n*d and are irritat(*d, and pain 
is |)roduccd. Naturally, when the intlanimation is ('xteiiding 
hackwartl ahuig the l\mph paths, the ]ym|>h glands wiuild he in- 
volved and hecoiue larger. I^ressure may then he (‘X(*rl(*d upon 
adjacent nerves and give ris<* to pain. Thus, tlu* ]>aiu, radiating 
around the che-t wall, may he cauM*d hy pressure on the intercos- 
tal nerv(‘s from the enlarged glands of tlu* prexerlehral area. 

(^d) Mrtdsfusrs. Metastatic growths undonhtedly cause many 
of the radiating pains of gastric carcinoma. .M(‘ta>tasis Jiiay 
(*ither pre(*<*«h* or follow tlu* intlammatory swellitig of tlie pre- 
V(*rtel>ral lymph glands, and alone, or in a.^siK'iation with it, give 
rise to tlu* radiating (*lu*-«t ami ahdominal juiins. Tlu* left should- 
di*r |iain, so oft(*n complained of hy the patient with gastric car- 
cinoma, may he due to juvssure on the acromial nerve by the 
enlargi*d lymph gland or glands in the suj>raclavicular region. 

Diagnostic symptoms associated with cancer of the stomach 
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(we: in the early stages a simple regurgitation of sour fluids; 
ih'later stages the regurgitation is changed to a vomit, and the 
fluid is of greater quantity, often fermented, and sometimes con- 
tains blood and the Boas-Oppler Imeillus. If the cancer is well 
advanced, a definite tumor fn‘qnently can he located in the epi- 
gastrium. This tumor inov(‘s with n‘spiraliou, and is tender to 
the touch. In malignant disca.M* of ihf‘ |>\iorns hile may In* present 
in the vomitu^. idiis nniv he accounted for hy the lack of tone in 


the pyloric sphincl(*r, dm* to ila* atonic condition (d‘ tlie muscula- 
ture. I'lu* ingc‘'>'tion of f<H>d alintiM iniinediattiy starts the pain, 
which generally persi>ts until the st«)inach is ndievi**! t)f its con- 
tents hy vomiting <»r hy exit through tin* pylorus. 'Fhe kind of di(*t 
influences the severity of tin* pain. I ndig(*<l ihh* snhstanc(‘s or those 
hard to digest, as cahhage, <*orn, pork, tough meat, and rye bread, 
geiKTally an* productive (d’ great pain. Left-sided pleurisy is 
often associated with gastric carcinoma, and fr(‘(piently gives rise 
to chest pains. 

Pains (hu) to metJistases in other organs nniy follow upon 
a train of symptoms indi(*ativc* of gastric carcinonni; thcM' pains 
are most frecjnently located in tin* epigastrium, and are not in- 
• fluenced l)y the inge>tion of food. 


Sclimidt claims that in many cases of tuherculosis with 
dysjxqisia the symj>tonis could he* confused with those* e)f gastrie? 
carcinemia, he-e-ause* eif the* le»ss n( we-ight, anore*xia, ami epigastric* 


pain elue to coiighiiiL^ 

Perigastric Adhesions.— I ti e*asc*. of ]emg-e*ontimie*d inflamma- 
tion ami lymjdiangit is e>f the* stomach, sue*li as re^suIt fre)m gas- 
tritis e>r from ijle*er, tlie* jiain wliie-h is prese*nt in alme>st all 
cases, eliie* to tlie* adhe*sieius wliie*li jeu’n the* stomach to the; ael jae*ent 
vi.scera. .\dhe*-ions e*xi.sting lN*tweeii the* ante*rior gastrie; wall, or 
pylorus, ami the parietal pe*riteuie*iim are* the irie>-t |)ainfnl. A 
factor eif imj»e»rtam*e in the* iliagm»sis hi ga.-»trie*-aelh(*siem pain is 
that the* [lain is maele* weirse )»y change* eif jie»-iti<m, though in the 
change e>f peisition the locatiem e»f the jiain rernains the same. 
Another factor is that it is we^rse during active; iieTistalsiH or dis- 
tention of the stomach, and is always lex*ated in the same area. 
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Palpation of fho abdominal wall and stomach, as a means of 
localizing tho legions, is useful, for if adliesions are present pres- 
sure made* in nn upward dir(‘ction from the lower border of the 
Htoniar'li will iiKTra^o tlie pain. If the adhesions are to the right 
or are on the anterior border, pressure mad(» over the epigastrium 



Fio. 9S. — Point of 'Ffadhunkss and tmk Arka ok Pain in a Case of 
J M-: It I o A.s'r a i e A i >i i i:m o n s. 

will eanse |)ain to slioot out from the riiiiit over the hor«ler of the 
stoinaeh. If tin* adhe>ions an* <»n the pt)sti'ri<»r ^a.-trie wall pres- 
siin* over tlu^ lirst and M-eoml lumbar vert(‘l>ra‘ will oftiMi cause 
j»ain. \Vh(*n the adhe'^ion*^ are Iu*tw(*eu the anterior abdominal 
wall and the >t<miaeh thev are verv apt f(» he confused with {::astric 
nicer ((binistt>u, oM)). blrdman (oSl) claims that in gastric 
adhesions no pain is complained (>f mi any imoement of the 
stoimudi, only a scnsi^ of sorem*ss being pn*>ent. This is contrary 
to till' opinion of tlu' majority of observers. 

W. Langdon Prown describes a pain situati‘d just be- 

low the costal arch and a littb' to the left of the middle line. 
Its onset had no relationship to the ingestion of food, but came 
on as soiui as the ilirect posture was assumed. On operation a 
firm adhesion to the anterior abdominal wall, about the size of a 
half crown, was fouiul midway between the greater and lesser 
curvatures, and rather nearer the cardiac than the pyloric orifice. 
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The stomach was in direct contact with the anterior abdominal 
wall. In some cases adhesions lK»twcc'n the anterior abdominal 
wall and the anterior wall of the sttanaeh may cause such severe 
symptoms that the ])atieiit is iiiiahh* to assume the upright posi- 
tion and remains bent forward ((iilhride, oSlM. 

The following j>oiijts, as given by Brown, are indicative of 
perigastric adhesions: 

(1) The symptoms have not infreipieiilly been pnvediMl by 
those which are more* eharaeleri'^tie of ga'^lric nle(*r or of gall-stone 
colic; (2) local lendernevs i^ very fre«pn*nl ; (I’>) ])ain is greatly 
influenced by tla* position <d‘ thi‘ j»atient ; ( I ) vomiting, as a rtile, 
is not present; (o) eand’nl dieting ih»es not seem to have mmdi 
influence on th(‘ pain. Pressure oven* the la>t two dorsal v(‘rtc- 
brac and the tir'^t and s(‘eond lumbar fre<pn‘ntly causes pain in 
adhesions of tin* posterior gastric wall. 


REFERRED PAINS CONFUSED WITH THOSE OF GASTRIC 

ORIGIN 

After a consid(M*ation f>f th(‘ direct pains of gastric origin it 
is ntK'essary to (Mmsidc-r tho'-c* referred and relle<'ted pains that an; 
so often eonfuM'il with them. TIicm* |»ains are c»f nervous origin 
and are due to neuralgia of the ^vmpathetie or cd’ the intercostals ; 
or are projected ])ains from cord le.-ions, or ant referred <»r rellected 
pains from lesioiis in organs at a di>tancf\ 

Neuralgia of the synifwitlutic or of the vagus, which sn|if)ly 
the stomach, may occur jm-'t tla; saim; as does neuralgia of otla r 
nerve.s in oth(*r jairts of the- b<»c|y. In muiralgia i^f the vagus 
nerve the |)aiii is felt in tla* area of ilistrihiitiori of the sensory 
fibers of the affeetefl nerve*, or is rellected through <‘ommuuica(ing 
branches into the distribution area of tla* sensory [)arl of ndated 
nerve.s. In iiivolvenauit of the .symjialla*!ie, pain is nr)l f(dt in tlie 
area of distribution of tla^ .•'ympatbetie fibers, but tlai irritation 
is referred to the cord aiitl tla*nee outward into the distribution 
area of those spinal nerves who^e cord-aHsociat<;d neurons have 
been stimulated. 
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TliJH ncural^i^ic oondilioii may exist in either one of the gastr^ 
nerves, namely, the va^i ami the splanehnics. Hoth may be fluhh 
jeet to (li.M»r<h*rH eaiisiiiir puiii. Sehmiilt rejiorts a ease of vagus 
neiiral^na in vvhi<*h presMin* in tlu^ left ext(*rnal auditory moaUls, 
or irritation over the jniinfiil area with a eornhiiiatioii of oil of 
rnustanl, nnnitliol, and li(|nid petrolatum, <‘aiiH‘d the pain to eease. 

Tin? )»ain of inten*o>1al neuralgia i^ often eonfiiH*d with that 
arising- fi<nn the i-loniaeli, hiit, though the pain tnay 1 m‘ ])rc‘sent in 
the < pii:a.-l rinni, the dia^no'-i^ i> oa«-y if it \< reineinhered that in 
inlereoslal nenraluia there are temh*r |»oints in the corresponding 
inlt rcoNlal spaces, one or lw<i im'lic" from the ^pine. I'hese are 
absent in i;a.sl ralgia. d’lie pain <d‘ intercostal neuralgia is also in- 
creased nil exposure to ci>ld and to draught^. 

hesioiis (»f the <*or<l an* often mi-taken foi* ga-trie disorders 
heeatJse of the [irojeeled |aiin whieh they oeea>ion ; hut her(‘ there 
is an ahsenee of ga-lrie syuiptoms; the pain is gi'iierally hilateral, 
and there are other wellMh liiied symptoms of the nervous dis- 
order. It iselaiimd hy Sehniidt that gastric crises (tahes) often 
liavi* a teiideiiey to a h'ft-sidi‘d locali/.atitui. (Schmiill, 584, p. 
101 .) 

It is also charaelerisi ic of tahes that at the tinu* (►f the epi- 
gastric p.'iins, nr crises, there is alim>st always an nninterrnj)ted 
and (‘xceedingly painful vomiting, ddie vomit mn-i-ts at lirst of 
food, later cd’ a nmcons llniil which is sometime- inixi'd with bile 
or ting(*d with hlood. 'Fliis is ac(M»in|)ani(*d hy marked nan-(^a and 
V(*rtigo, as well as hy cardialgic pains, which at timc'; reach a 
terribh* degree of intiiisity. These attacks may app(*ar at the 
very beginning of ilu* dist'ase. 

Kef('rrcd j)ains to tlu‘ epigastrium are often due to the ap- 
jieinlix, ut(‘rus, ovarii*-, gall bladder, in some eases, to aortic 
aiuMirysni, th(‘ pancreas, .splinui, even umbilical hernia, and Addi- 
son's disease. 
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INTKSTINAI. VAIN 

GENERAL CONSIDERATIONS 

Thi‘ valiK' of jiiiin in tlu* iliniiiiosi^ of iiml lesions is of 

more inonicnt tlinn is a|»|)nrrnt fn»ni n cnr^oiv vi<‘\v of the sub- 
ject. In :i patient in wIioni* cnse tin* <liai:no‘^i'^ is nli>eiire llu* cor- 
rect iiiterpn‘lat ion of tin* pain inanifeslal ion is <»!* vast iinporlance, 
and may b(‘ tlie means of elieitinir the eanH‘ of otherwise inex- 
plicable symptoms, and lead t4» (dTeetive treatment. 

For conveiiienee the intestine is divided into two pensions, 
namely, the lar^’e and small, both (d* which an* nidted to the body 
wall by a mesentery. The mesentery attached to the lar^’e I)ow(*l 
is not as lon^ nor as mohih* as that altac'hed to the short om*, so 
that when tin* laree intestine is iliNtcnded beyond its normal limit 
it gives rise to imu’e pain than does a |»rof)ort iotiate increase? in 
distention of the small intestine. 

Etiology of Pain.- 'rbe r< .-eandies of Mackenzie, L<*nnander, 
and well-known anatoniNt.-, pliy-iologi-ts, and siirgeorjs Inucj 
shown that the? intestinal mucfi'^a, of itself, is insensitive to or- 
dinary forms of tae'tile sensibility; tliat it can be* pirnduid, 
punched, ami nsecteel without proilm-iiig pain, provided im trac- 
tion is made* upem the me se-nle ry anel that no tensie>ri is (ixe*rtc;el 
on the muscular wall>. Then* are, tbe*refore, two elistinct types 
of int(‘stinal pain- [lejssihly me>re. The* one* eliui te> the? pull and 
drag iijKm the aeljae*ent jie riteuieal strue*ture?s; the* ejther a true 
intestinal pain due to te*nsiem within the muscidar structures. 
This latter type of )»ain — <le*ep sensibility pain — has often l>een 
misinterpreted. As has been stated, the adequate stimuli for 
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viscoral pain arr* not tluiso of tlio ordinary tactile or thermal types 
HO well known for the skin and imicons snrfacoH. The adequate 
Hlininlii- lion* i- tofi^inn and wln*n tin* threshold of deep pressure 
H(‘iisil>ilily re:icla*d pain results. It must Iw recalled that while 
ta<*tile, llionnal, <*liemieal, and po^<ihly other forms of stimuli 
may in»t, hi* eapaiih- id' exeilinir ^piritie reeeptor< in the intestinal 
carial, neverl lieless they are ea|>al)le of indiieiiiir motor reflex ac- 
tivities can-in, emil rael imi, ami tlial coni i :ii*l ions which cause 
tension to mount to the dii p '-m-ihility thri->ho|i| in pain. 

I)ee|) sensihilily >en^atioiis may he tran-mitled hy the sympathetic 
(ihers. 

Ilowi ver, many do not he|ie\e tliat pain as a sen-orv entity 
exists in ilie iiilesliiu*. Since ilie-e hold ihat pain is not present 
in the intestines, ihev mn^l he asked how and in what manner it 
is produced, >ince it nndoiddedly is lelt in lesion.s nf the intc*stinal 
viscera. It was rormerly held that ]>ain, a- pain sensation, is 
not traiismiiied hy sympjit hel ic tiheis: ihereion*, tlu‘ only nerve 
fillers that <*oMld tran.smil pain direi'ily were the liher- of the cen^- 
hrospinal system, which, except the \a,irn> ( llaylis< and Starling), 
are not in any way associated diret'lly wiili the intestinal viscera, 
altlioni>h, in .some ca^o, they are indirectly a^^oeiated through iho 
|ihreni<', the lower si\ inlerco.sla|s, the Inmhar, the sacral nerves, 
and tlu‘ splanchnics ( Leim.imler ). The syni|>athetic cannot carry 
Htininli which may 1m* directly interpreted a< jiainfid, hut do carry 
.stimuli whiidi are retlectod to the hody wall and an* there felt as 
jiain. Acc’onlinii' to Lennander, “all painfni s(*nsations within the 
ahdoininal i*avity an* 1 ransinittcil only hy means of tlu* jiarietal 
p(‘ritom‘tim anil its siihsm-ous layer, hoth of which are richly sup- 
plii‘d with cerehrospinal nerves anmnd the whole of the ahdominal 
cavity, jiossihly with the excejuion of the small area in front of 
the v(*rtt‘hral column, lyinir Udow tin* crura of the diaphragm and 
lH‘twet*n the two chains of .sympathetic nerves.’’ Here, he says, as 
far as he is awanx no ciuehrospinal nerves have as yet been demon- 
strated. On a f('W occa'^ions he has ohserved that within this area 
the patient dtx's not n^sjiond to hard pressure with finger or instru- 
ment, nor, furthermore, doi's he experience any sensation whem 
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a small portion of the mesenteric attachment at this poidt is put 
on the stretch. This coincides seincwliat closclv with the views 
of Mackenzie, that it is only tlu‘ suh-smius |u*ritunoal layer which 
is the cause of pain in intraalxKmiinal lositms. Uowev(*r, these 
elaborate hyjK)theses deviseil by Macken/.h* and Lennaialer, to show 
why pain was felt in intestinal disnnlers wIumi they were insensi- 
tive to tactih* sensibility, have all been .swe|»| away by iIh* n^eo^ni- 
tion of the fact that llu* atbtpiate siiimiln> for intt^siinal |)ain pro- 
duction is tension and not the w(dbknown pain-protineing stimuli, 
touch, h(‘at, pr(‘ssnrc‘, (‘te., of tin* skin and llu* nineons membranes; 
that the intestinal pain belongs |4> the ty|n‘ of d<Tp sensibility pain 
and that it is eonv(*yed through tin* sympallielie nervt* iib(‘rM. It 
had b(*c*n ladd for a loiifi: time that tiu* synipatlu'tii* lu^rvons syst(*m 
carried no pain tib<*rs. Langley and Head hold the eontrary 
view. In any ease, th(*se sensations are e<»nveyed to tin* eonl, 
where they stimulate eertain (*ord sejrments, and thus eause pain to 
be referred to the somatic? distribution area of th(*se segments <»r 
zories.^ 

That pulling and streteliiiu^ of tlu* niesent(‘ry <*an eause pain 
is shown by Lennander, who, in describing an operation, says that 
^^pain was occasioned by the placing or n*moval of ^j^nu/e com- 
presses between tlie viscera and tin* parietal peritoneum, by the 
drap:>riii^ forward of the* cecum, of the appendix vermiforniis, 
or of any f»lher orpin whose, Ticirmal atljichnieiit, t() the anterior 
abdominal wsdl was put on the stretch.’^ llu? same princi|)h* 
applies to the stretchirifr of abdominal adhesions, whieli may eon- 
rieet the viM*era with tlie anterior abdominal wall. f)n llu* otlier 
hand, shonbl a compress lif* l)c*twc?(‘n the viscera without cinniii^ 
into contact with tlu^ anterior abdominal wtill the patient experi- 

’ Wilms (.‘I'th) liolicves that only fh»* spinal lUTVfs can <*oiivi*v pain sen- 
sation. ile says that the intcHtine of man has no HoriHory iiervea, but that in 
the mesentery the sensory nerves run almost to the iritest ine.s. The pain in 
intestinal colic is caused by a pull on thesi* nerve terriiiriais and, therefore, 
the pain is referre<l to the area where the mesentery is attached to the ver- 
tebra — rather that the pain is referred out alonj' tlie jicripheral distribution 
of the spinal nerves connected with the same wfjmenf of llu* cord as an; the 
aeires from the mesentery, so that, when irritation occurs in their distribution 
area, UuS' sensation (pain) is referred along the body wall. 





GENERAL CONSIDERATIONS 


467 


ences no sensation when it is roniovod. Similarly no pain at- 
tends the stretching or breaking np of a<11iesions which have no 
connection with the alHloiuinal jnirittes. Tlio ])arietal perito- 
neum along the thoracic aperture aiul around ihc' foramen of 
Winslow is osjiociall\ s(Mi^iti\e to sintihini:: ttnd displacement. 
Kobiiison (2t>r») n ports the abstnict ol entamons h\ p(*ralg<*sia in 
cases of acute int(‘stiiml obstruction. 


rjiiii flui lo NliiiniM )i 
1* III! lIlK lit slllllll llltl N- 

lllli 

I'uili mil ifti iiliiiiii 

I'uiiiiliii III liirKi iiiliN- 

Hill 


Cum iliii lo n I tiiiii tiiiil 

HIKIIMMll 


Fig. 101. — POINT.S ioWhkii P\in Is l{Lii}fmnn iv Llsions or Different 
I’VKIS Ot I NILS! INAL TkA( I. 

The ])ain of inlrstinal t»rj*:in is \(ry iniperf(*etly localiz<*d. 
The reilex h\])en‘stliesial and ahdopiinal j)rojections are l)etter 
capable of (xact lucali/ation. They are therefore of gnat prac- 
tical value. 

If the lesions are of the .small intestine the pain is reflected to 
the anterior abdominal wall in the interval betwe^en the umbilicus 
and etisiform; if the disturbance is in the large intestine the 
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pain iH felt slij^htly below the umbilieii.s. In lesions of the reo*^ 
luin an<l sipiioid it is felt directly alKive tlie pubes. The drawing 
(in tile previous jm/ie, acvordiii^ to Mackenzie, sliows his deductions* 

A jieeiiliarily of referred somatic ]>ain is that it seldom is felt 
in the posterior (list ribiil ioii f»f the dnisal se^niu‘nts, but is almost 
invarialily preM‘iil in the anterior di'^t ribniion ar(*a. When re- 
ileeled soinatie pain i> pre-eiit in tin* pnsterior distribution, it is 
always pn-senf at the same time in tbe anterior, though the an- 
terior <li>tribntinn may be pr<*sent without (lie jiosterior involve- 
ment. 

Wilson (SDt;) advances a hy|»otliesis wliieli, because of its 
novelty, is (jiioted liere. Jb* says: “MiiM'b* fiber has two oppos- 
in^ types of a<*livity: ( I j tin' contractile activity, ilin* to contrac- 
tion of th(‘ loii^ilinlinal elennmts of tin* fibc'i’s; and (2) the ex- 
pansib* activity, din* to contraction of tin* transverse (*lt‘inents of 
tin* fibi-rs, llins causing th(‘ni to lc‘n,ijrlhen. Some jiatholo^ical ele- 
ments <*anse (he bowel to ex|>and instead of contract, so that there 
is an activi* expansion.” He thinks that the riirid arch of the 
abdomen in jieritonitis is din* to tin* expansile ai'tivity of the 
muscle libers in tin* cut, for he cannot understand how a contrac- 
tion (d* tin* abdominal muscles will produce* an arched instead of 
a straight liin*. He aKo <daims that in sonu> ('ases in which the 
irritation causes a stimulation of (lu* expansih* activity a conflict 
tidxcs jihice 1 m (ween tin* two tendencies, resulting in pain, the so- 
calh*d colic. 

Pain may aNo In* referred to tin* peripln*ral distribution of 
the ^.*nil(»crural, the ilioinguinal, the iliohyp<»^astri<*. the exter- 
nal cutaneous, and the access<»ry nerve to the ext(‘rnal cutaneous. 
In th(*se cases tin* pain is due to ju’essure made ujMin these nerves 
by increase in size of the c(*cuni or of the si^iioid. Tt is very fre- 
quent in new growths of these organs. 

Tlesidis tin* above causes of pain, due to intestinal lesions, we 
have two tulnrs which are freiierally forgotten, or, if not forgotten, 
are thought to lu* of such slight iinjiortance that they are not 
mentioned. These are the jiain ilue to jwessure upon adjacent 
nerves by lymphatic gland enlargement, such as is found in tuber^^ 
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etildus intestinal lesions and leukemia, and, second^ the pain due 
to irritation of the large ganglia of the sympathetic. Tho latter, 
either by direct involvement in the. intlaininiitory process or by 
irritation from stimuli receivtul thnmgh ju'riphernl branches, 
become supersensitive and react ahnorinally to normal stimuli. 

By many observers tin* origin of the epigastric pain which 
is felt in so many intraabdominal lesions is supposed to be duo 
to an irritation of tlie solar plexus. Tliis is undoubtedly (UToiio- 
ous, for it seems that tin* solar j)lexus has a tlirecl. coiineetion 
with pain production, only in so far as it acts as a ch*ariug house 
for stimuli received through the diiTcu’cMit alMloiuiual syinpatlietic 
ganglia. From tlie solar plc*xus an' deriv<*d tlie sympathetic 
fibers which connect with the sixth to the ninth vise(*ral sc'gments 
of the cord. Irritation t(» these tiliers, arising l ither ind(‘p(‘nd- 
ently in the tilx-rs or transmittc'd from the ganglia, is carried to 
the cord, wlumce it is reA'rred to tla^ ImmIv wall as pain. The 
maximum point of temh'rness of lh(» seventh <lor^al s(*gnu*nt is in 
the epigastrium. Since it is g(‘n(*rally in tin* ar(‘a of maximum 
tenderness that subjective ]»ain is felt, it is in this area that ))ain 
associated with most of the abdominal lesions is |»erceived. 

Should intestinal dis(‘ase lx* suspected as a cause of alxlominal 
pain there are certain characteristics of the [aiin-symptorns that 
lead to a fairly definite ih-cision, iif»t only as to the. involvement of 
the intestine, l)nt even to the segment of tin* bowel which is in- 
volved. The charact(‘rist ics aiding in the diagufjsis are the loca- 
tion of the jiaiii, its tyjie, inaniHT of onset, variiition (depending 
upon the prisitioii of patient), duration, result, ami liistory of the 
pain, and the assoeiatf*d symptoms. 

Location of the Pain. -- Nearly all painful hsions of the in- 
testine first betoken their pre^r-iKx* by cirenrn-uinhilieal j»ain. In 
appendicitis this is v(?ry common, but, as the patliology firogresscs, 
the site of the pain is changed from the uirdulieal region to the 
right lower quadrant of the alxlornen. In diseases of th(i large 
intestine the pain is generally felt below the umbilicus, while in 
those of the small intestine the pain is generally lr)cate«l aVxjve. A 
peculiar characteristic, and one that is of great value in diagnosis^ 
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is that in clisoa^cs of the large })owel j)ressure on the abdomen, otw / 
the Hife of the colon (which, in itn transverse division, is above Ae.^ 
nnihilicMis, jind in its ie^ceitding ainl dc'^cending divisions to eiAer 
side' of it ), will pPMlncf' |i.iin in the niid-ahdoininal zone wiAout, 
in Tnaii\ ca-c‘s, jirodiicing an\ pain at tlu* j»oint of pressure. In 
lesidiis of the '-mall iiil(^linc the con1rar\ la»lds true, for pressure 
in tlif' area lx low the llmlllli(‘ll'^ unn rall\ (*aiiscs ])ain in the supra- 
nnihilical /one. If the jiain that ft It cIom*1\ re«^einl)h‘s that pro- 
diK'cd \\y stomach di'-onh i-s, ns is sn ofiui tlu* c,im* in duodenal 
nicer, and an (‘\amimition of the stoniafdi faiU to rc'xeal any abnor- 
mality, th(* diiodeniim should tluii lx* ^u-pe<*tMl as tin* cause of the 
])ain. It is \erv <*omnion for the dmxh'mim, hecauM* of its close 
ner\oiH r(‘lat ionship witli the -stomach, to pi-odnei* *-\ni)»toins sim- 
ilar to tlioM* of I'.i^'lrie tlist nrlianee^. In M>ni( ca'^es the pain of 
intestinal di'-ea'^c is fell in th(‘ hack, in mie or th(‘ other lumbar 
region. Pain in the hack gc‘nerall\ alt< rnati's with the pain of the 
anterior ahdominal wall. a rnh‘ holh are not coinc*id(‘nt. 

\'isc(‘ral pain d( puids for its localization largely upon the 
fixity or tlu' mohility of th<* (U‘gan affiiMed. Tin* more fixed the 
visc(‘rn, as a ruh*, lh(» more constant tla^ p.iin. Thus in tin* mobile 
and freely mo\ing ’^mall inti ^'t me the localization i^ ditTuso, and 
centralizes i*hiell\ ahoiit the umhilicu^. In the* mo\ahle parts of 
lh(» colon pain is felt hetwi'cn the umhiliciis and the ])uhes. In 
disease's of tin' duodenum, tlu* last few in(*lu*s (»f the il(*nm and the 
asce'iiding and descending cohm, and in lesion*- at tlu* hepatic, 
sph'iiic, and pe'hireclal ih'Miris ihe pain is felt at the jioiTifs w’here 
these stru(*(ures ar<’ joim d to the alxlominal Wtill. 

Type of the Pain. - A sudden ahdominal j>ain, associated with 
vomiting, should alw'a%s suooe st an acute ahdominal legion, such 
as an obstruction hy \ol\nlu'', hand-*, strangulated hernia, foreign 
body, intiis-'iisceptifui, and appendicitis. If the \omiting persists, 
and the jiain becomes of a grailnall\ increasing intensity and 
spreads o\(*r a w ider area, it i*- c<*rtain that the intO'-tinal lesion is 
one of incH'asing gra\ity. At the same time, should a chill and 
rise of tem]>erature accompany or precede these symptoms, it is 
very likely that the trouble is of an inflammatory nature. If Ae * 
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u paroxysmal, with no rise of ti-niperatiire, colic should be 
>llu>ught of, or else an obstruction should Ih‘ sought. ‘ Likewise, if 
^ pain is of a gri])iug charucter, and is nccHunpaTiicd by diar- 
rhea, enteritis is nio^t probabb'. It is <‘bara<-t(‘risti(‘ of patients 
whose pain is due to lesions of tin lower bowel that they try to 
ease it by lying with the back la-nt and tlie lower liinlw flexwl. 
In case the pain i'^ diic tn a spjism of tin* intistinal imisrlc*?, jircs- 
sure and heat oxtr tlu* an*a alVoctnl will oftt ii ^i\c If 

the lesion iiillaininal<»n . luat aial prissun* iiirriMisi* the pain, 
while cold oftdi produces <>as( and e<»infort. 

Manner of Onset.- Inttstinal pain ina\ lu* irnidnal or siuldeii 
in its onsed. When tla^ nii'^el is i»ratlnal with a slow inen*ase in 
the intensity, wr know that the hsion is oi.idnallN increasing in 
severity. TIa niovj iMunnion lo'-ioiis winch h.i\<‘ uradiiallx in- 
creasing ]>ain are those of an inilainniatorN origin, siadi as ajipf^n- 
dieitis, eiild-itis, aiul iIiom^ lulMreiihms h sinus causing periloiH’al 
irritation, e‘^|Meiall\ if th(s( aie of rapnl pioon-ss. Should tin* 
onset be <^udddi it ^eii< rails indicates a radn r s( \( ir nnd iiiiiisiial 
deran^^eiiK nt of the intistmal viscd’a, such as ma\ occur from 
knots, kinks, and iiitnssns,(.( pf ion. (ffncrall\ in tiasc liNions, and 
especially in all icsKtus w'hich prodma ohstnielion, (‘idar^ciiKait 
of the how'el jtroximal lo tla* sit< of the «>l)sl rnci it»n oeeiirs, ho 
that palpation of the alwhandi will <lisclosc a liinior mass, tym- 
panitic on pereii'^sinii. 1 1 in a (mm* oi acute iiit(‘stiiial pain, tumor 
is aliseiit and palp.ition xwdils an ana of i xcjnisitc sensitiveness, 
gradnallv im nM^ini; in < \tf nt, it fn/fjiicntlv is an indif'ation of 
a perforation ot the liowid. "riii- i^ e^pcciallv true in llio'^e who 
are suffering from intestinal t iiherenlo-is or from tvphoid fe\**r. 
Shonlel the pain lx* acute ui on-ct, and he relieved hy vomiting, it 
indicate^ an inte-^tinal "iiasm. Tin-* ^pa*-m ii^iiallv i*- eans<Ml h\ the* 
collection of due to fermenlatjeuj or putrefaetion of imli- 
gestible food, and often is follovveMi by a diarrhea which lasts 
for a <lay or two. Should acute pain <K*<*ur, follow'ed by vom- 
iting which finallv becomes su-rcfiraceous, it imlicates an ol>- 
stmetiou Avhieh, unless relieved, is sure to eause the patient^s 
death. 
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In thop»o obstructive* lesions in whie^h a tumor formation is 
present ausenlfalion reve-als exap^reratod peristalsis over the tumor 
mass, vvilii al)sr*iit jicristalsis below it in the area where the intes- 
tines are <m>1 lapsed. In tlu'se? eonditinns ])ain is also very com- 
mon after oatinp, e(»minp on from one to seven hours after the 
inpesfioii of food. Should It eonn* on imiiied lately after eating, 
if is due; t«» tlie stimulation of intestinal peristalsis by the en- 
trance of food into tin; stomach. 

Relation of the Position of the Patient to the Pain. — If the 

{lain varies in intiuisity, d(‘p<‘n<linp upon the* |M)sition of the 
patient, inllammatorv Ic'^inns, either acuiti* nr chrmiic, should be 
soiipht. (diaiii'e i»f pn^iiimi snmetime.s cau.s(‘s tin* most j>ain, espe- 
cially after adbe‘-inns have formed. The pain i" greatest in that 
position in \vhi<‘h tia* abdominal paric'tes an* drappt'd upon by the 
atlhereiit bowel, tind alwav'^ hicalizetl to the site of the lesion, 
(’olics are generally indicateil by ^reat resth*ssne>s and a<*tivity of 
the patient, who often elas|>s his hands (»ver the* abdomen and 
exerts prosun* upon it ; ou the contrary, inllammatory lesions arc 
p<'uerally indicated ly tla* pati(*nt as>^umiup a |>o^iti(m in which 
the intraabdoiuiiial pre^sitre is loM-iied. To do this, he lit‘s flat on 
his back with his knees drawn up. In a case of inpuinal or fem- 
oral hernia the lower limbs are flexed and at the same time rotated 
inward. 

Relation of the Ingestion of Food to the Pain. — There arc 
three periods in which after the ingestion of food intestinal pain 
occurs : 

(I) ddu* first period follows immediately after eating, and 
lasts f(»r a varying hmgth of time. It is due ti> the excitation of 
intestinal ]>cristalsis by the entrance of food into the stomach, 
and when present is a fairly good indication of an inflammatory 
lesit>n in tin* bowi*l. 

(:2) "The second coiiu*s on about one or two hours after eating, 
and jH’rsists f\»r a couple of hours. It indicates a duodenal in- 
volvement, often an ulcer, or perhaps an inflammation. The 
two hours mark the duration of the gastric digc'Stion, and time 
the beginning of the passagi* of the food from the stomach into the. 
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^tjodenum. Pain may als^o ho ]>resent immediately after the itigea- 
of food, but this pain only persists ft)r a short time, and is then 
followed by the duodenal jaiin. The pn»senee of jnlhesiona around 
the duodenum, following eonnnon duel or gall-hhnlder disease, 
will also give ris(* to this typr td* pain. 

(3) When the j^ain is di laved, until f^nir to seven hours or 
longer have elaj>s(*d after the ingestion <»f foixl. it is a sign that 
the trouble is hov in the lM»wel. Ap|M‘ndi(*eal pain *u*enrs from 
four to sc*ven hours after eating, ami is very prota* to eonu* on 
about inidniirht, provided tlu‘ evening meal is taken around 
six or seven oVloek. If it o<*enrs at a longer interval than seven 
hours it is an indieation that tin* le>inn is in the largi* intc'stine. 
This is espe<*ially true if rather indigt‘st ihle foods, jis st(‘wed eah- 
bage, etc., have l)e(*n i‘at(‘n. 

Duration of Pain. - A ])ain of short duration, pathologi(‘a11y 
speaking, is generally of hut slight nionn^nt, while om* <d’ long 
duration indicates a lesion (d* more or less sf‘\erily. more 

constant tin* pain, and tlu‘ greati*!* its intensity, tin* more should 
it merit our attention, not only he(*au'-e of th(‘ portent of harm to 
the patient, hut also hecaiis<* of the necessity for the individiiaTs 
ease and comfort to diagnose and relieve the sym|donis as soon as 
possible* afl(*r examination has been made ami eliarge* of tln^ case 
has been assumed. 

Result and History of the Pain. — A pairi that jaisses eilf with- 
out any iintoward nsult and i< of a paroxysmal type* generally is 
duo to colie. If (lie pain is nf this (;barar*ler, the dilfermit colics, 
such as hernial, foreign*ho«ly eolie;-, volviilar eolies, anr| those due 
to enteritis, should tlnm Ik* (jniekly pas-ed in mental n*vievv. Tan- 
enudic, biliary, iiriiiary, and nterim* e«»lie also .-lioiild not be lor- 
gotteii. If lluTc* be a bi>tor\ »d’ n*enrring attacks, associated with 
vomiting and eonrlij»al ion, c-pe'clally if a ri-<* of temia ratnn; and 
pulse rate is pre.-eiit at the time of the attack, and t(*ndf*rneHs on 
the right side mark(*d, apjiendicitis should be .‘'iispCM'tcd. If th(5 
attacks are sjai-imnlic, and sncce.'>ive|y sbortc*r intervals oeeur 
between each succe^-ive attack, it i^^, in ca>c of nh*crati^e lesion 
of the bowel, an indication that the stc-nosis, which is the cause of 
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the attiieks, is pro^njssiii^, and that gradually the lumen of thc^ 
bowel irf hrroining more eonstrietecl. 4 

Tenderness is of f\v»» ivjies: Ta) snjM*rfieial, and (b) d(*ep. 
The siiifcr/nKif IfUilriiirss uj’leii in the form of a hyper- 

algesia. Tlii^ liy|M rjili:e-ia in well-d*‘liiied zones, which have 
l)(M*n desei'ihed earlier in I lie (diapter. Derp femir dicss frecjliently 
is iire.^enl over I lie area of ||ie bowel involved, and is due to local- 
i/(‘d iieritniieal inilaiiimal ion. \Vb(‘n )»ain is lelt at the, site of 
llu? irritation it is ealled direel pain or lendei-ne-s. When it is 
fi'lt in other area^i il is ealleil indire<‘l |»ain leiiderm'.ss. 

In ihe diagnosis of inf raabdominal li-inn", e'^peeially those 
of the aliineiilarv Iraet, 1enderne>s may Ik* of inii(‘h iinpmdance. 
Where lla* leiidenie'-^ is direei it i- due to i nllanmiatoi*y irritation 
of Ihe |)arielal |»efitonenni or of it^^ -nb-eroiis l.i\er. An area in 
which tlircc/ jitini is pre-eiit is tender only when, on [lalpation, the 
[iressure exerted i> sfiMiig enough to in'itatc* the perit«»n(*al snl>- 
serons lay<'r. An area in whieli the pain is indirect (hyperal- 
gesia) is painful upon the ^lighte«-t irritation. Even tin* drawing 
(d’ the li|) of the tiniier or of the head ot a pin aero-^s tin* ''iirlaee 
is t‘Xtreinely painful. 'riiiN \erv niarlo^d siipcuMicial tenderness 
may <»r may not he found at the jHiini when* the »h*e|) mural 
temlerne>s, tu* temleriie-" on dtep pre^''nre would indicate* the 
site* of tin* loion. 

Symptoms Associated with the Pain.- Symptoms associated 
with inte.stinal jiain are: vomiting, diarrhea, tumor (iyni|ianitic 
or dull e»n |M'rcu.s‘'ion ), t,Nmpan\, generalize tl <»r leie*al, oh^t ij>a*tioii, 
shtu'k anel e'olIapM*, rise* or fall of temperature', e*hange s in pulse or 
nspirat itin, dia|)hragmal ie* hreathing, ainl inguinal glanelular in- 
volve'ineut. 

VanillitHf is a "^1111)141111 whiedi, in e>h"true*tne eliseirde rs of the 
intestiiK*, fe)lle»W" she»ril_\ after the* initial pain. The* loiigir it is 
in making its apj>e*arane'e* llu* l«»we*r is the le*."ion in the* howel. In 
nearly all inte. "final h'sioiis the* \e»niiius e 4 Uisi>ts at first of the 
contents eef the slemiae-li, then, a" the reverse*el peristalsis carries 
the food fre>m the le 4 We*r .s('gnu*nls of the* benve*l, it beeomes more 
and nmre fecal in character. From the time of the onset of the 
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vomiting to that of the appearance of the fecal material (if the ob- 
struction is low in the IhavcI), a fairly ginxl e'^tiiiinto of the location 
of the lesion can Ik' made. 

Diarrhea, foll^uvini: in a f«*w h(»iir'' the on^et of a pain, gener- 
ally indicates an eiitc'riti^. th(‘ pain \h in<: hnt an indieation of tho 
Jbowcl spasm which is preM*nt. Should di.irrhea follow at a consid- 
erable interval after tin* heiiinninir of the attack, it is likely that 
obstruction of the ho\\<l i^ present, and has pronressod to such an 
extent that j)eritonitis ha'^ huai prinlneid. It must he reineni- 
iKTcd, howe\(‘r, that di.irrhea is not an inxariahle aecoinpaniinent 
of enteric (di^trnction, c(»nstipat ion 1m ini* presr nt in all cases in 
the early stages, and often j»(*rsis|ino until the end. In localiz(*d 
bowel ohstniction tlu'n* is pn s( ni u t\nipanitie tumor. If tin' 
tumor is in the (waiter, and sonn wh.at to the hdt of tin* meilian 
line, it indicat(‘s that the legion is prohahlx in tin* small howel ; 
while if it is in i-itln r Hank, the laruc* intistiin* is \cry apt to he* 
at fault. A solid tumor asso<‘ijited with tMiipany may lx* due 
either to tiihercnlosis or to a new growth (henign or malignant) ; 
though, g(*nerally, neither of these* cans(*s any si*verc* or marked 
pain, and tin ir progress is gradual. 

Should shiu h anfl fo/lfijisr he a'^Mieijited W'ith sc\c‘r(* alHiominal 
pain, it ina\ indicate the rupture of the inte^stim* into the jihdomi- 
nal ca\ity. 'I'lie rupture ma> 1m <lue to pre\ ions ulcer format imi, 
either typlioidal or tiihercular. Tn phoid perforation occurs nnist 
oft(*n durinir the third week of the <lisease, and i- diagnosed hv its 
characteristic wdiile tuh(n*ular intestinal ule«*rs In token 

their jireseiice 1>\ sjuf-ial s\ niptonis. Intussusception and voImiIuh 
arc frequently a'*MM*iate*e| at tin* turn* ed’ their oee*nrre‘ne*e wuth cem- 
siderahle* slicH-k. The ruptiir* of an inflamed apjie nelix causes 
great sheick, anel generally eie'ciirs only after the* eli'^iase tias Iwen 
present for a fe‘W ela\s. ml uri\ ami t( spiral tort are 

of value in the diag'mi-is e>f tube rcuhisi..^ t\phe)iel fe*\e*r, af>peiidi- 
citis, and strangulate d hernia. ’ They are* hut slightly ehange*el in 
volvulus and hernia. Pain em deep inspiration, anel the absence 
of diaphragmatic hre*athing are ofte*n \aluahle in the diagnosis of 
peritonitis originating from a perforated ul<*er or a ruptured ap- 
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poridix. Glandular enlargement is of but slight diagnostic impor- 
tanrc in (*b*aring up the origin and cause of abdominal pains. 

LESIONS OF THE INTESTINES CAUSING PAIN 

Ihcaiisc* (d th<* rriaiincr of origin and j»cniliarities, intestinal 
neuralgia and eolie ineril a sef)arate diseiission. The lesions of 
the intestines will he considered in the following order: 

( 1 ) Knteralgia. 

(2 ) A^'iirosis. 

(•)) I nnainniat ion. 

(I ) ric(M*ation. 

(r») Adhesions. 

(t») Intestinal obstruction. 

(7) Diseases of special j)ar<s of tin* int('stine, such as: (fl) 
apf)endix; (h) (*olon ; {^r) rectum; (d) anus. 

Enteralgia. 'riiat irrilati<m which is int('rpreted as painful 
inav (jf itself arise* in the* intestinal walls without an associated 
intlammatorv state* is ve*rv lik(*ly. lie*aseuiing freun analogy the 
t(*rminal nerve tilainents in the* walls shoulel he* subject te> irritation 
by teixie suhstane*e*s. 1diis irritation se ts up meUor ae*tivitics which 
are inte*rprete*el as painful. The* stimulus (resultant e)f excessive 
meMe)r ae-tivity) is e*arrie‘el by the symi>athe*t ie* ne*rve*s te> the cord, 
whe*re* e'e»llate*rals e)f the spinal ne*rve*s are* involv(*el. This causes 
re*ll(*x hype*ralge*sia in the alHle>!ninal walls. Yet enteralgia, as a 
])athe)le>gie*al e*nlity, is very rare*, l^aiiis ed’ eUher abdominal lesions 
are* fre*e)Ue*nt ly mistaken fe»r hnwel pain, and the inte*stine is cred- 
it(*el with the*ir pre)duetion, whe*n it has ne> assneiatiem with them. 
Perhaps e*ven me»re* fre*ejue'ntly e»rganic le'siems e>f the intestine are 
mistaken f*)r (*nteralgia. How many timers appendiceal, gall-duct, 
and j)anereatie*-eluct e*edic are* mistake*!! fe»r it ! How often does the 
patient ge) eui for ye*ars sutTering fre»ni distressing symptoms asso- 
ciateel with these eliseualers, when the cause could have been so 
easily re*move*el, ami the individual restored to cemifort and hap- 
piness! Schmidt, who quotes from Hawkins, evidently mistakes 
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oder lesions for enterulgia, for lie says that “the pain of entor- 
algia is central, occurs in short, sharp attacks, quite as severe as 
a biliary or renal colic, and is (^pially afttuided with swcatinjj and 
'Collapse.” An analysis of the aht»vi» slimild convince one that the 
pain which ho describes as ciiterali»ic may lu* nothing more than 
a colic of the inicsiine. In many cases tlie reason that 
the generic 1(*rm ent<‘ral^ia is applied to abdominal |>ain (*olicky 
in character is that a siitli(‘i<mtly paih>talviiig ohsin’vation has not 
been nunh*, and a gc'iieral and ntm-‘']Mcilic term has been applied 
to hide tin* c«ml’nsinn and diagin»-*t i<* ignoranc(‘ o( tlie examiner. 
Enteralgia should be eiven a cjiuse id’ pain only after all oth(*r 
causes have* been exelmbd; and even then it may hi* possibh' that 
soino undiseiivered eaiise, sueh as loeal irritative lesions of tlui 
miisculat ur(>, may be pi-e'^eiit. I>eside> the* myalgii* origin ent(*r- 
algia may be eausi'd by some >neh similar change as prodnc(»H 
neuralgia in tlu* eerebrovpiiuil nerves, and we have, as it wen*, a 
neuralgia of the synipathetie. Whmi a probable enteralgie pain is 
j»resent, vvitliout any apparent lesion, the patient's gem'ral <Mindi- 
tion slmuld be earefnlly studi<M|, to find out if any of th<‘ disturb- 
ances which are known to prodm-e neuralgia an^ present. If they 
are fouml u tentativ(‘ diagno-^is of intc^stinal neuralgia may Im; made 
until sometliing more definite is discovered. 

Pain Due to Functional Disturbances.- 'I'he functional dis- 
turhanees of the inlestiiui produedng [)ain are eitlnu* secretory or 
motor. 

SKCKKToav I )isTn{jjA.NeK.s.” Tlwit it is possibh- for s(;en*fory 
derangement of the inte-tine to cauM* pain cannot be dispufe<l. 
The disturbance that cau'-es the mo^f pain is a hyper- not a hypo- 
secretion. It must be conceded, liowever, that an oversecret ion of 
intestinal juices cimnol f»f ii-elf (-au^** pain, iinles.-i then* is asso- 
ciated with it sriiiie local le-ion cau.-ing (dther an inflammation or 
a circumscribe<l spavin. Wlien the bovv'cl is stimulated on its 
internal surface* by a local irritant it reacts by a hy|M rsecrc‘tion of 
mucus. This mucus, in it-* jiassaire down the bowed, becomes 
rolled into balls, or else adla ns to the intestinal wall, so that a 
greater than normal contraction of the musculature of the intes- 
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tine is necessary to force it on. Thus spasm, with its resiilt|iig^^ 
pain, is proJiiced. It is not known whether a change in the chemi- i 
cal coiijpositinn of the intf'^tinal secret ii.n can so occur that the 
.secretion may of it^-lf lieejime irritating;. ^ 

Moron Disri lorwri.s KMueiseAsM. — ^lotor disorders, 
siieh as s|)a>m of tlie intestine, are a imteiil cause of pain. The 
spasms are fine to ^ome loeal irritati\e li -iefi in the bow(?ls or 
are tlie re.'^iilt of n fern d stimuli, d lie Inca) eaiiM* produees a 
(•(Hit ra<*t ion, n striet< d, a irem ral »iile, to a ’-ma!! area of the 
l)o\vel ; while the eoiitraetinii ^pa-m, iliu- 1e a e»*n!ral ‘•t imulation, 
may e.xtend o\er a <*<iiisi<lerahle -reiion of the l»n\\cl. These re- 
fi‘rred .stimuli may result fmni -ninr di^ordi r <d‘ the sympath(?tic 
nerves or of tlieii* naiii^lia. or ma\ jm--ilil\ l»e due in a le'-ion in the 
eerehros|)iiial system. Siieli (-aii-^alive lai-tors are fniiiid in lieu- 
rastlieiiiji, either nf tlie svmpathetie nv ol the ecn‘hros|>Imil type. 

'rile lo<‘al lesions eaii^iiii** inte'^t inal spasm an* iiiovt fri'tpieiitly 
the n'siilt (d’ irritjitinii from imdiuestid fond, irritative poisons, 
and foreign hodies. I'Ih* spa^'iii re-‘nliini? from this irritation 
gra<liijilly proi;re-s(‘s dnwnward, following; in its coiir-'C tlie descent 
(d* tlu* irritatini;' siih^tanee. l.ikewiM* tlu' pain i:ra<liially moves 
frmn the epigastrium deuu <fver the anl('ri(U’ ahd(miiual wall, until 
it. heeoiius lo<*ali/e(| in the siiprapiihic reuieii. lu other cases 
the irritation may he locali/.c'd and non-proi»n'-*^i\ e, and the pain 
is stationary. When such a comlitioii is pres(*ut iiillammation or 
nleerati(Ui is most coiiiiiiouly the cause. 

'riie jiain of eulernspasiii is divided into two classes: (a) pri- 
mary and {!>) .M‘coinlary. 

(A) 'Jdie pi'ninivii pah} is tine to two eaiises: (1) the pres- 
sure made hy the eonl ract inir miisiMilar walls upon tli(‘ nm’ves ter- 
minal ing hetW(*en the mur-cK* hiiiidles. Leiinander’s exj>eriinont 
on the inleslim* with ehvt ideal stimuli, whicli causful contraction 
and no ])ain, is non-eoiicliisive, as tlu* adeipiate siimuJus was ab- 
sent, and the eontraetion one of an entirely different kind than 
that which normally is jireseiit in the intestines. 

(2) Tlu‘ pull and drag exerted upon the mesentery by irreg- 
ularities ill the size of the bowel. 
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(B) Secondary pain is tlin* to distontion of the bowel proxi- 
mal to the art'a of spasm. If is of the ordinary, colicky type, its 
'duration dc]>ciidin^ upon the kind siiid iiiniiner of the irritation. 
Should the irritation U* of a transjint nature, as is found in dis* 
turbancos duo fo tln‘ |)assai»( of iihlinosiihU* ft»tul, \\\o pain is in- 
termittent and \arirs in location, ilinnuli it (Miisiaiilly propresaes 
.toward the lower par< of tin* alMlonn n. SImnItl tin* lesion he or- 
ganie the pain is perinaneiitlx ltieali/i‘t| ainl not |»roi»n’‘<‘'ive, hut 
remains at tin* jioint n L)t(*t| to tin* I pro\ini.il to tin* point at 
which the int(‘s]inal di'*tention lK*i>ins. eo|i>n, <»uing to its 

being ino^'t exposed to irritation, is int>st fn‘tpn*nllN the purl of 
the bow(‘l in\t)|\ri| in tin* *^pa^in. In nnn'oiis cnlilis tin* attack is 
tj'pieal (sei* ('tdtni). 

In a ea-'C reportetl 1 »\ Hawkins and (inoicil I»n \Ia\lartl * a got>d 
deserijition of ettlon spa'-in is i;i\(n: “In tins patiint attacks 
came on once in alioiit thr(*e or ftnir ,\<ars. Tin \ hi^an as a con- 
stipation, which was dilHcult tti nli(*\e; dislintion (*n*'ii(d, and 
,\vith it pain and \oiniting. Tin* pain was at»i;rav ali'tl liy the 
taking of food and 1 »> <lefecalion. At the t»pi r.ition, which was 
perforineil for the relief fd’ this con«hlion, two an‘as of contrae- 
tion ‘•jia-^ni, without anv a'-Mtcialnl h^ion-^, were roninl. Tin* first 
WRb at tin* jiiiietion «if tin* dtMMniliiig (Mthni and tin* sigmoid lh*x- 
ure. Tin* "cetind wa- in tin* sioall inli'-tiin*. l>oth areas showed 
‘a spasm of the inii'-eM hit lire td’ •«in*h m. 11*1111 iide th.it not hing eoiihl 
be pass(d ilinniiih the liinn 11 «*f tin howfl. In htah tin* narrow'cd 
part of tin liowi I pa'-Md ahriipll\ nitt) tin* inn-mal parts above 
and below." 

That ^iieh a loeali/Ml -pa-m ocein-'^ known to f\f*rv praeti- 
tion(*r of nndieiin*. .Mnii\ .iml nian\ a patient ef»ni|d,iins nf fleet- 
ing, colicky, abthiminal pain, pe r-'i^t me off and e»n f<»r years. 
Oporatifin, ^lioiihl it 1 h* nmh*rtaken, n*\eal'- conditions .somewhat 
like tho^(* d<*seril>f*«l abr»\e, (tr '•how'^ jn;tliiiie, in which case the 
appendix is often Idametl, and M»iin-»imes riLditlv, for many case.s 
of eolic owe their oriein to a fibroitl appernlix. This, hecaiise of 
its constant irritation, J)^odllee^ ahin>rmal excitability to stimuli 

‘Herbert P. llaukiiis, British Medical Journal, January 13,1906, p. 65. 
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in tlic syin pathetic nerves and plexuses which supply it. This 
(*xci!ahility, in turn, is comninnieated to a<ljac(int centers supply- 
ing the Mini 1 1 intestine, which may also heeonic involved and be 
thrown into a state of pathological cxci jahility. When they are 
in this cf)n<lition, .--tiinMli that onlinarily w<nihl produce no reac- 
tif»n may <*aiiM* pain, or cUi* may ri'tlcxly produce spasms of the 
IkiwcI, which in turn caii'Ji^ pain. 

In s(»nie cases, liccausi* of ^oiicraliziMl ahdominal symptoms, 
cntcrospasni lias lurn dia»iioH<I as pi ritonit is. The following, 
whicli are pn'smit in cnt<‘rospasm and ahn nt in peritonitis, aid in 
the diagnosis: ( I ) 'Flic low fcmpcnit nn*, ]»ulse, and respiratory 
rat4‘; (l*) the excess of pcri-talsi<, c\en tlion^h the alMlomeii may 
1 m» rigid and tender; and (o) tin* ahsc'iiec* of any tt*ndency of the 
process to incresise in s<*\erity. 

'Fhe intestiiK*, hecause it has a Inmen of a fairly constant size, 
is snhj(S‘t. to s|>asni-pain thronghont its c*ntir(* length. I>(*canse of 
the progressive nature of the spasm, tla* pain is fell at din’eront 
points on the ahdomimil wall, de|>ending upon thc^ part of the 
intestine whi<*h is inv(dved. 

In soiiK* cases s|aisniodic mnsc*nlatnr(* contraction of tlic small 
Ixiwel occurs witimnt any apparent organic caiisi*, and is dno to 
ahnormal fnnetional aclisity. 'Fhosi* who arc* snhject to these 
spasms arc* so sensitive to irritative* nervous intlnc‘nees of any kind 
that the* slightest change* frtnn the normal may cause* a spasmexlic 
ce»ntnicl i«»n <if the* howel. 'Hiis change* also may he the* result of 
local changes (slight fe*rmentat ion ) in the* inte*stine (prodncMiig a 
IcM'al e*olie*), e»r may he due* teM*anse*s ae*ting from a distance, such as 
(‘Xposnn* to e*old drafts, which prodner an inte*rnal e*ongestioii, 
etc. During Inidily fatigue c'olic is i\Uo fe*lt. The howe*l contrac- 
tion in the latt(*r case* is prohahly due* \o the irritatieni from the 
toxic, materials circulating in the hlcHid. Kxe*essive lu*at may aljo 
act in the same manner. 

All these disorders cause* a de*rangement of intestinal secre- 
tion, with conse*einent fe*rint*ntation and jmtrefaction of the intes- 
tinal contents. These, in turn, irritate the* inte*stinal iniicosa, and 
this irritation may, in some cases, progress to an active inflamma- 
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tion of the bowel. In any case diarrhea is a frequent acoonipani- 
ment of this condition. It indicates that tlie chanf»:es in the mucosa 
and bowel contents act as irritant> and cause an exe(*ssive contrac- 
tion and forcible pnipnlsion forward of ihc* bowel contents. How- 
ever, the only strncinre |»arlicnlarly atlecled i^ ih(‘ inncosa, which 
at thb time is in a Male of weakeiieil re^i^lanc^^ 'riiis rednctitui in 
resistance is often cansiMl l»y con,^V‘^lion incitlenlal It) llu' chilling 
of the body snrl’acc*, in which a peripheral \a-oino|or <M>nlraction 
occurs. A similar vasomotor ^pa^m may aUo he cansiMl hy emo- 
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FifJ. 102.-- Pain Akkas in Coi.onic (!olic. 

Colonic colic hepiis arouixl the iinil/iliciis and radiates in I la* direction.s 
indicated. Tlie pain of all cnli<*.s of I lie colon is generally referred at first 
around the iiinhilicns and then later to the area below it. llo\M*ver, if the 
lesion is in the siiiull bowel Uie pain \s rehared ahovi* this level. 

tional .^tres-<, such as is pres<*iit in an^rer ami extreme joy or 
dejection. 

Colics may he the n-snlt of sf»me definite error in diet, such 
as the eatiii^r of indigestible or had food*-. .Many la r'^ons eannot' 
indulge in whiskey, eat highly .‘•pieed foo«N, nor drink vr-ry eold 
or unsuitable liipiids without snlfering from eolie. Pi'Ople vary 
somewhat in siiseiqitihility, so that what one person can do or 
take with irnrniiiiity will in another cause eoiic. 

Since these attacks of colic often follow a slight indiscretion 




482 


INTESTINAL PAIN 


in diet, pf).ssil»ly siicdi nn iiidiscrolion as has occurred many times 
‘previously witlioul the i)ro(luetion of colic, the patient is apt tQ 
ask, and the physieian hi?ns<lf should know, the reason of its 
greater frccjiicncy at one time tlian at anf»tlier. Its incidence is 
prohaldy deterniin(‘d hy a les--ened resistance due to changes in 
atinosplierie conditions, or to removal from one locality to*an- 
otlier, j'speeially amonir tlm^* who an* nr»l. accustomed to traveling, 
III these the colic is prohahly due to c-harigc* in liahits and diet. 

( \)nst ipat ion, with irregular evat'iiatmn ami f)V(*r feeding, is an- 
other cause of this crjlic. 

The most reasonahh* hypotlies(‘S a^ to the cau<(* of colic are 
tlios(* proiniilgated hy \<»thnagcl, Ia*nnander, and Wilms. Xoth- 
nag<*l says that, ctilit* is due to tetanic contraction (►f intestinal 
muscles and the anemia produced hy this c*ontraci ion. Lennander 
(daims that in (*oli<* in tin* small intestim* tiu* pain is due to 
pn*ssnre against the .sennit i/c«l parietal peritonmim hv the t(*taiiicly 
(*ontra(*t(*d loop of small int('>tinc, and that pain from similar peri- 
staltic action of the largi* int(*stine is dm* to traction on its short 
mesc‘ntery. On the other hand, Wilms heli(‘V('s that colic in both 
the larg(* and small intestines is due to traction on the m(*s(‘ntery. 
The simjile explanation is that the pain of colic is that caus(‘d by 
(li>tt*ution of tin* muscular walls. Jl is a sjiecial type of pain 
conveyi*il hy the sympathetic. 

(^^lics gcn(*rally are smldeii in ons(*t. The ]>ain commences 
around the umhilicus, ami tlu*nc(* radiates (*ith(*r above* (small in- 
tt'stiiK*') or hclow (large* intestim*). Tin* aelvance* of the inte*stinal 
spasm is often imiicateel hv changes in the local iem of the jiain. 
When the spasm is in the small intestine, tlu* pain is aheevc tho 
umhilicus; when in th jejunum, cecum, and appemlice al r(*gion, 
the i)ain is around the* umhilicus; when the large bowel is in- 
volved, the pain is hclow the umhilicus, and, as the spasm pro- 
gresses toward the rectum ami anus, tlu* ]unu pass(*s down toward 
the pubes, and lu*comes low(*r and lower, until it rests just above 
tho pubes, which is a sign that the howtd eont(*nts have reached the 
sigmoid. The pain now remains stationary until the fecal mass is 
expelled. 
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At the time when the colic is at its greatest inteiisitj tho pain 
^ tnity be so severe as to cause tho patient to cry aloud. lie aKo 
‘is very restless, moves constantly about, tbri»\vs his limbs in all 
directions, and often lies ]>roue upon ilie bill or u|>on tlu‘ floor. 
Frequently he ])resso^ a j>ill(‘\v or bi^ bauds tightly over tho 
abdomen. This sennts to nlie\(‘ the pain (s(*c drawing). 

Type of Pain in Colic, 'ria^ pain nia\ 1 h‘ (uther int(‘riuittent 
or constant. W’lu n Mit< riiiitt< ni. it lK<*<itius lower and low'er 
in the nbdoiiM n, and tinall\ (m.isis on tin t \pnKnai of tiatus or 
feces. Siioiild the p.iin Ik* eoustant, il show^ that the obstruetioii 
has become eon-Ntant .ind |K‘r^i’^ts at oiu* place*. .\n ol)stru(*tion of 
this kind i^ j»r(*M*nt in str.in^ulati d licrnia and int iissusc(‘ption. 
Interniitt(*nc\ in a colick\ p.iin ‘-hows that tlic oh-.triiction han 
only been t< niporary Such an ol>stinction nia\ he piNMlnc«‘d by 
kinks in tlu* bowel, h.ird< ned fec.il nnissc**-, ainl tin* like*. Iii*li(*f 
of tlu* p.iin indi(*tit(“^ that the ohstrnctiou has Im*mi oserconu. .\n 
onward ino\ein(*nt of tlie bowel contents follows, and fre«pi(‘ntly 
gi\es ris(‘ to a gurgling. If the obstruct nm hecomes pernunu‘nt a 
considerable local di'^t(*ntion tak(*s pl.ic<‘ .ind causes tumor bu'iua- 
tion, e\e(^si\e j»ro\iinal peristalsis, and an ab-f nee of gurgling 
over the tumor. If ji.iin persists and is accnm|)anied by diarrhea, 
vomitiiiir, and abdominal teiiderne^*-, it is a grK)d indication that 
inflainmator\ chang(‘b ha\e taken place. 

Tcndi 1 1K sH is associated with entero‘-pasin. 'riu* amount of 
the t( iidc rne-s depciuls on the bwation and the c \ti*nt of the 
bow’el in\ oh ( nu*nt. It s(*(‘ms tei be t»he rub* that di^-t urbance s at 
either extremity of the small or large* inte*stine* gl\e* li'-e te> a 
greater de*gn*«* eif teinl(riK‘'s tlian eb) tlui'-e e>f flu* mieldb* part. 
The tenderness ma\ be imlirect, as illu-trat(**l in in\e>|\ement of 
the tran>\ (‘r-c* eeib»n, whe re* pre — iin* e>n the* alMb)me n abewe tlu* um- 
bilicus in the re-giem e>f the cedeui will e*aus(* [lain whie*li is ne)t felt 
in the area ewer whie*li tlu* pre-^-urc is iriaeb*, hut in tlu* arit(*rie>r 
abdominal w'all behiw tlie umbilieiis. If ilie small inle*Miiie is in- 
volved, jire^sure on tlu alKlorninal wall, partie-ularly kneading of 
the abdominal eeiiiteiit.s, will proeluee pain in tlu* epigastrium. 
Local tendernesft over the Aitc of a bowel lesion is unusual, unless 
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the abdominal wall (parietal peritoneum and subserous layer) is 
also involved. 

Jritesfirial eolie should be diagnosed from gall-stone, renal, 
and nteriiK* eolie, pyloric sjaiMii, jierforation of the bowel, appen- 
dicitis, aciite paiicrcjililis, nK-^enteric <'inl)olns, and thrombosis; 
from the referred pains due to thoracic diseases, as pleurisy, pneu- 
monia; and also from the abdominal (‘ris(‘s occurring in certain^ 
dis(fas(*.s of tin; mu'vous sy-<teiii, a< taU's, etc. 

Should colic b(* present without any well-ilefined l)owel lesion, 
particularly if it occurs in a painter or in one who is accustomed 
to handl(‘ <*<in^idri‘ahle <|uantili<s of wliite l(‘ad, it is well to find 
out if the crani|i is due to plumhlstn, pathognomonic signs of 
which ar(' stippling in tin* n*d lilood cedN, th(‘ him* line on the 
gums, and the wri.-( di*o|) and fo«it drop fonly o<*casionally, in the 
early cases), or other signs of neuritis. (Contraction and rigiility 
of the abdominal muM'les occur at the same time as the colic. In- 
eipiality of the |)U|u’|s and tenderm>s over th(‘ nap(‘ of the neck 
are also to be iioteil. 

'rh<‘ colicky pain, as a rule, is i\*lt in th(‘ c(‘nt(*r of the abdo- 
men, in the umlulical region. 'Fhe sen>ation is that of the intes- 
tine being twisted. Some describe it as a feeling in which it seems 
as though the lunvels were being ti(<l in a knot. l>uring the colic 
the arterial tension is raised ami tin* pulse is hard. Pal says that 
till' ]>ain of lead colic is due t(» irritation and <*onstrictit)n of the 
Mood vessels in tiu* intestinal walls, and that this indinrtly irri- 
tates the sympathetic nerve lilament'i. 

There is also a colic as'^tudated with urcinla. In this condi- 
tion, Ixyond the colic, the only othi*r symptiuns are those of 
the iirmnia. 

Inflammation of the Bowel.- -Inflammation of the bowel, as 
a rule, cause's little jaiin as long as there is no excess of motor 
aetivity. When aetivi^ peri'^talsis oeenrs there is a well-defined 
pain; and if the jmrietal jieritonenm is invaded a h>eal tenderness 
is added which, as a rule, is confined to the involved area of the 
abdomen. Wlu'ii all the coats of tin* bow(d are involved in the 
inflammatory process, ])ain is also reflected to the anterior abdomi-^ 
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nal wall, and hyperalgesia ia present in the cord zones associated' 
with lla* intesline. 

In inihimniatnry stales of the small iiitfstine entrance of food 
intr» the stomach may, hy stimulating and increasing the peri- 
stalsis, aggravate a pain already present, or initiate one, if nono 
is present. 'I’liis inter ndation-^liip of the '«tornaeli and intestine 
can he explained iipmi the hypothe'-is of the e|n>e nervous connec- 
tion hetweeii the two organs, so that a st inmiat ion of gastric peri- 
stalsis will likewiM* eaiiH* an iiierea-i* of inti’-iinal niovcMiicnts. 

A eonlirmatory symptom of value in the diagiKoi'* of inflam- 
mation of the howel is diarrhea, whieh in aenle enteritis or colitis 
is due to irritation liy indige‘>tihle nr fernHiiting snhstaiices. It 
is of a foul odor iind eontaiiis fmlliy material. In tnl)ercnlona 
(‘iiteritis tin* stool is also foiil, and eontaiiis hlo*nl and shreds of 
tissue, 'riie diarrheal stool of an iiiilamniatory intestinal lesion 
(enteritis) is generally aerid, and prodnees iiiten*^(* irritation 
around the amis and hiitto<*ks, while olhia* diarrln^al stools, as a 
rnl(', do not ('xeoriale. 

Sinec* many of the inllammatory proc(>s<rs aia* aecoinpanied hy 
fermentative changes in the intestinal canal, it follows that a 
coiisidcrahle dist(Mition of the howcl from gas frcrincnily is a con- 
comitant symptom. When it r»cciirs, llu* jiain of tiu* distention is 
engrafted on to that <»f tlie ititlanmiatory pmci'ss. 

In some easi's of inllammatioii of tin* howels thi» intlammatory 
jiroeess is very seviM’c' aiul extemls to adjai'eiit si met iires. In this 
event, h('eans(» of the in\ olv(*nn*nt of tlu» perit<uienm, the siih- 
jeetiv(» jiaiii is associated with eoiisiiKralih* local ti*mh*rness, and 
if the eeenm or Iowcm* eml of the ileum slmiihl he invfdvcd it may 
he eonfii'^t'd with a])|H‘ndieitis. 'riiis is all the more likely to 
liappen wIn'ii tlu' abdominal nmseles over these areas are in a 
state* of rigidity, and vomiting ami rise of lemjierature are present. 
If the inlhunmation should he in the dmnleinnn tlie abdominal 
pain is constant, and there is an increased sensitiveness to pres- 
sure ill tlu* right hypiH'liondriae region. Duodenitis generally oc- 
curs ill a patient sulTering fnmi an acute gastritis, and in the 
stools mucus, witli or without blood, will be found. Duodenal 
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according to O'Connell, occurs about three o’clock in 
-the afternoon and two in the nioruing; therefore, at tl)e8e times 
the pain would bo most ac'verc. 

tJlcera of the Intestine.- The j^ain in iileiTs of the intestine is 
felt most often in llu' of ihc imihilieiis, tlion^eh the exact 

localization (»f the ]>ain (1< pt laK lariit ly n]>t>n wla*lli(’r the lesion 
is in the small nr in tlu‘ hiri^c* inie'^liiie. In intestinal nleeration 
the pain i.s more rc-tricted than in inil.nnmation, and the an^a or 
point of l(‘nderiu ''S dnt not nioxo nhont, a‘^ it diK*.s both in the 
latter eondititiii ami in colics which arc the rc'-nlt of eating indi- 
gestible fiHid. Tlu‘ pain ol nlci r is Irupuaillx accoin|aini(‘(l by 
diarrh(‘a, and occnll hl«»od c.in, in '>oinc instances, U* (hnnoiistrated 
in the stools. A f.i(*lor of inijiort.incc in the diagnosis of th(» lo(*a- 
tion of the nl(*cr is in llic nd.itionship of the attack of pain to the 
time of the innislion of food. Should tin* ]aiin coim^ on a few 
hours after (MliiiiT, the duod<'nuin is most Iik(dy to he involved; 
while if tin* interxal is longer tin* lesion is apt to he lower in the 
bow(d. When an interxal of s(wen or more lionrs ela|Hcs bed’ore 
the coiniiiciK'cim nl (d’ the pain, the lesion is probably in the large 
intestine. Anotlar jioint of importance in diagnosing tin* loea- 
tioii of an nicer is that the lower it is in the bowel the less is the 
likelihood <d' diarrhea. If the jiaiii I)<(*oiim‘s etnistanf, and is asso- 
ciated with a steadily increasing distention of the intc'stine, 
Stenosis of the bowel following an iih’er can he diagnosjMl. 

In intestinal iih*eiMtion llare are, at first, intdwals of freedom 
from pain; hnt as the how’el Inimn hfeomes narrow'dl from stric- 
ture formation, the interxals of freedom Inroine less and less, un- 
til finally the jiain is alino-t coii--taiit. This jiain is relieved by 
the passage of tin* gas jinsent in tin* oeclnded how'cd. Sorm*- 
tiincs rubbing and massage, although lliey may tenifiorarily in- 
crease the pain by tlie extra intra-intestinal jiressiire xvhieh th(*y 
produce, will finally cause a passage of the gas and const (piciit 
relief. Vomiting also ajipear'*, and, as tin* Iiimcn continuts to 
narrow, gradually bccoiuts worse, iinlil complete ohstriictioii oe- 
cura. It is violent, ]>ersisteiit, ami stercoraceons. 

In ulcer of the intestine, food, jiarticularly that which is hard 
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to may art as a lo(!uI irritant and increase the contractimi 

of the f>o\vel, willi a eons(*<]iieiit dra^ and j)iill upon the ulcerated 
urr*a, and lliiis eaiise pain. Tiiripe fruit nr vegetables, such as 
corn and ealdiai^e, are v< rv likely to aet as irritating factors. 

Il, is (dainiMl liy Schmidt that the ap|dication of cold com- 
pre.''.'es to tlic ahdnmcii will reli«‘v<- thc^ pain of intestinal ulcer, 
while applieatinii of heat will iiicreaH* it. 

Ida* |iain nf ulc« rs of the interline generally is not very 
severe, except when they occur in the diHMletmni, the sigmoid, or 
the l•ectllnl. Large area*^ of ulceration in any portiiui of the bowel 
are very painful, especially if the ulceration be <leep enough to 
involve the peidt^iiieiim. In the>(‘ caM‘< tin* areas id’ local tender- 
ness over the abdoiueii are proportionate iii si/e to the area of the 
peritoiieiim which is in\o|\ed. In ulceration ot thi* rectum tenes- 
mus is freipieiit. d’lic dill’ereut variities of intestinal ulceration 
are t uheicidoiis, typhoidal, sNphilitic, catarrhal, uremic, trophic 
ulcers and those* foMnwiiig burns. 

dh nmn iMU s ri.rr.i;s. Xoii-progrc^^ive t iibm-culous ulcera- 
tion of the inlesliiic is often painlcs>. Should the ulci ration pro- 
gress pain is pnseiit. It may be caused by an associated cuiteri- 
tis, intestinal distention following a stenosis, a fermentation, or 
peritoneal in\ol\emenl. ddiberculous ulcers of the duodenum, be- 
cause of the freipieiit location of the ])ain in the epigastrium, 
are often confused with pyloric s|)asm or gastric ulcer. A diag- 
nostic point of value beiweeii the two i> that in p\h»ric spasm the 
voiuitiis never contains bile, while in le-^ioiis of the small or large 
intestine usually it is at li-ast tinged with bile. Diarrhea of a very 
oll’ensi\e odor is fri'ipii’iit in tuberculoU'' ulceration, d’ubercle 
bacilli may, in some cases, be found in the stools, licaction to 
tuberculin, signs of (‘luaciation, night sweats, ami jirobably some, 
lung involveiiuMit can also be detirted. 

TYeiininAL L i.i i ua riox.- 1"\ phoidal ulceration is generally 
paiidess, though in typhoid fever it is common for the patient to 
complain of discomfort in the h>wer abdomen, and in some cases 
of tenderness in the right iliac fossa. If the onset of the fever is 
sudden, there may lu' generalized Ixxly pain and headache. If 
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^41ie development is slow and gradual, and no acute toxic condition 
is present, the only pain-phcnonicna may \ h ) a zone of tenderness 
over tho tenth or eleventh dorsal vistMM-al segim iits. 

Syphilitic Uli kkathkn.- Syphiliiie ulcers of lh(‘ howel, as 
a rule, are painh'ss. Should con*'! ant pain in tlu* ahdonien (U'ciir 
in a syphilitic, and he aivonipanieil hy diarrhi^a, and, in some 
cases, hy vomiting, a diagno>i'i of >vphilitic inlesiinal ulcer wouhl 
be tenable. 

Catakimial rnf l••l^ATlu\ cau-'C^ no pain, uidcs*^ the uh'cratiou 
is very de(‘p. The same is true <d' the ulceration the result of 
uremic and trojihie t*haug(‘s. 

UiA’KKs Koi.lowi.no Ih k.\s. rieers foll»)\ving hums are 
common. They an* mi»st freipieiit in tho^* easts in which tho 
burn is on the ahtltuiit ii. When they oc<*nr they art* most likely to 
be in tin? diit»tlenum (set* DumlriKtl I’lnr), anti give rise tti no 
special sym|>tt)ms, tither than thtKt* which ttcciir in siniphi intes- 
tinal nlceralioti. The pain i>rt»thicctl hy them is apt tt) lx* over- 
looked hy th(* jiatieiit, hecaiise ttf the much greater pain which is 
the direct result td’ the hum. 

I)co1)i:aal rncKJts. The pain tif tlmitlenal nlei‘r, like that t»f 
gastric, ulcer, is i»art».\y''maL it may he tjf intense severity, or 
may he felt merely as a tliill tlisetmilort etnning at certain inter- 
vals ftilltiwing the iiige^'tion of ftuMl, In other east-s, wh(‘ther 
severe or tinll, it is ‘mt»re lasting, anti Minietimes a ctmstant sense 
of burning t>r td’ sharp ])ain is experieiieetl. This in many cases 
is relievetl hy the inge^titm of fiMx!, Uien lbn* it n*eeivetl the. iianu! 
“hunger-pain/' 'I'lie |)ain sitiiatetl ti> the right <d’ tin* mithlle 
line, anti nsuallv a littit* ahov<* tlie It'vel tif the iimhilicns. It 
may ratiiate tt»ward iht* ri^ht t»r iht; It ff. sitle. Stmielimes it is 
de.scrilx'tl as having a tlet*p-.-eatetl locatitm, heing rat Ian* unlike 
the characteristic j»ain t^f ga-tric nicer in this jiart ie.dar. 'I'lie 
time of its ap]»<*ararice varie-. It may follow imiiK'diately after 
the taking of fotjtl, hut most tiflen doe- imt appear or, if it iloes 
appear, dties not reach its inaxiiniim of intensity until two, three, 
or four hours after eating. The character tjf the ingested food 
has a certain relationship to the intensity and occurrence of the 
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pain. Generally speaking^ heavy meals occasion a pain of 
severity, altljough the pain is later in appearance than after 
mcijilrt. 'riie ^Iriiiking of cojiious draughts of water, or the taki^ 
of Ollier liijiiids, sneh sin milk, Ix^er, and wine, or the ingestion of 
alkjilies, may n*liev«i the paroxysm for a time. 

tenderness and rigidity of the abdominal museles in the right 
upper segment of the abdomen may lx* met with. Pressure 
usually inenases tint ]>ainrul paroxy>ms, although not invariably, 
t'liat tlui site of the iih'er bears a relat ionshfji to the site of the 
])aiu eannot be doubled, iboiigh (be idi'U that the ]iain, localized 
tenderness, and muscular rigidity occur directly ov(*r the site of the 
ulcer is not tcmibb*. 

The jiain in duodenal ub*er may hi* situated ih the epigastrium, 
near the mid-lim*, and may extend to tin* right so that it lies be- 
tween the crest of tlu‘ ileum aiul the ribs. In this condition there 
is also oflcii a tender spot to tin* right of the low(*r dorsal vertebra. 
It is elaimed by many (l)<‘avt‘r, among others) that the pain in 
iliKMienal ulcer shows a teudeiu*y to p(‘rio<licity, so that it may be 
absent for long inl<*r\als and then occur iu an attack of varying 
intensity, '.rhe p »f duodenal ulcer is inereas(*(l by moving, 
eating, or pressun*. In many cas(*s th(*re is also present in the 
abdomen a fec'ling of gnawing or of boring. 

Many theories have been advaiici'd to account for the pain in 
duodenal ulcer. Three suppor^itions und(*rlie all th(‘st* theories, 
namely: (O 'J'hat the IK 'I, because* of its retlex excess of secre- 
tion, directly irrilati*s the ulcer and thus causes the pain. But, if 
this is so, there must be many exceptions, for a duodenal ulcer, 
without an excess of IK'l iu ihe stomach, is frequ(*ntly found. In 
fact, it seems that the ulcer is tin* cause of this increase* of secre- 
tion, and that tlu* only elTect of the excess is that by irritating the 
surface of the ulci'r, it causes a rellex contraction of the pylorus. 
This leads us to the second supposition, so actively championed 
by Hertz, (^2) that the ]miii is nothing more than a tension pain, 
due to localized distention of the stomach walls, the result of 
excessive stimulation from the IKM. It is known that tlie pylorus 
remains closed while the duodenal contents arc acid, and that it 
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only Vhen the contents become alkaline. In duodenal 
*lbteer the duodenal contents are, Wniise of the excessive secretion 
of HCl in the stomach, soldoin, if over, alkaline. Conseq\iently 
the stomach is always in a state of lixperteiision, the result of 
abnormal pcristal'^is. This li\ perti usion, ho\\('\er, exists only on 
the prepyloric portitJii of llii‘ sioin.uh. U'cinisr it is into this ])or- 
tion that the foojl is forc(*il h\ the |m nsi.ilsis jnnl, Ihuu!^ unable to 
advance bcc^aiise of tlie ch»s(*<I pxlniiis, .icciiimil.ilc's and c.iiis(>s the 
increase of tensi<»n and the soe.dhil niei r pain, winch has about 
the same location as lliat* d(>'«(‘riiM d ninh i pxlonc sjiasni. (*>) A 
third su|)posilion is th.it adxaiuM'd h\ Ihir, who holds that a 
stomach when einptx has a ti i dt la \ to poll t<» tin hdt, and tr.ictioii 
(in case of duo<l(ni.d nh < i ) is niadt' upon tla^ nl(‘( lali d aic.i, while, 
on the con t ra r \ , a st«»ma< li, win n full, is di^-phnv d to tin* M;;hl, and 
the traction is <liininisii( d, with a <*ons(Mpn nt diininntion of the 
^pain. Which of thes(‘ (if aii\, or if all timi ) is the active 
factor in the j)roduction of pain in duodenal nlcn is ralla r ditfi' 
cult to decide, thonf»h it seems as thoimh all tliiei' nia\ have a 
more or h ss important inflnenc(». 

Distention of the Bowel. I^ncomplicati^d distmition of tho 
bowel will cause coiisiderabh pain, I'-pciiallv whm ll( disleiitioii 
is sinlden in fJiisel, such as is found in acute (obstruction, strani^u- 
lated hernia, etc. 

In clironic intfstmal distention, ]>ain, as a ruh*, is not a [uoml- 
nent sMiqitom, and ^udy becomi so vvlan tlan* is a ‘■inhh n in- 
crease in th( di'-tent i(»n. Idu pain’of distiiilion is idirved by 
the f'Xpnlsion rjf ^as, and fr((piciitlv tin patient b c Is a dian^c in 
the locatimi of the jiairi follow iiiir a ^nii^lin^ and the foiward 
movenu nt of the ^as. Distfiition of the bow(l is rb notr‘d aKo by 
tympanx, localized ovc-r tin ana of tin bow(l s(^rni(nt in\(dv(d in 
the (li''fention. It fre(|uentl\ liaf»p( n- that when the lurin ix^wcl 
is distf‘ndcd its scpmiits can be (hfiind bv pal|)ation, and if the 
abdominal w’all is fairly thin, ptri-laKis, if at all active, may be 
seen. In idiopathic dilatation of the colon f Ilirselispriing’s dis- 
ease) pain is usually ab'-ent. 

Adheaioiia. — Bands of adhesions, which arc a common cause 
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of difitontion, oo^Mir most froqucntly in connection with the, small 
intcsfin<‘, and fire tlicre a mon* common cause of obst^ction than 
in 11k‘ lar^c intestine. 'J'liey usually do not produce pain unless 
so placed as \(i can've, durin.i^ intestinal digestion or on active 
rrioveinenls of the body, a pull or dra.ir upon the parietal 
perilori(*uin. '^Fliey may also cause pain by causinir obstruction of 
tb(! l)o\vel. 

Obstruction of the Intestine. Intestinal obstruction is more 
criminon in the small than in the larp' intestine. It may be acute 
or chronic. 

A<’rri': Oiis'rniMvriox.— There an* two varieties of j)aln due 
to acute bowel obstruction: the primary and tin* secondary. 

Primary pain is sudden in <uiset, very .severe, and of a griping 
character. It is i;enerally refcrretl to the middle of the abdomen, 
and is dm* to tin* chanirc* in the relationship of the parts of the 
bowel, with a consequent drag or pull upon the m(*sf*iitery or 
nicsoc<»lon. Following this is tin* sc'condary pain. It is more 
continuous than the ])rimarv pain, and, owing to tin* violent peri- 
stalsis <d’ the cut-off bowel, is int(‘rrupte<l with paroxysms of great 
intensity, (iradually, as tin* result of paral\^is, from exhaustion, 
or from toxemia due to poisons generated in the <distructcd seg- 
ment, the pain becomes h'ss. 

If the pain has a tcmh’iicy to spread from its judmarv location 
aiul is accoinpanicil by c<»nci*ntric spreading tendi‘rness, it is an 
indication that tin' p(*ri(«meum has Ih'coiiu* involveil and that a 
spreading p(‘rilonitis has cn.'.ued. When this occurs the pain is 
sharp, stinging, and more con>tant. 

The cause of tin* bowel ob-^t ruction may be one of the follow- 
ing: (a) causes acting ext(*rnal to the bowel, (f/) twists, volvulus, 
(/>) adln'sions, (r) intussusception, {</) hernial bands (sec Her- 
nia')'^ or (n) those acting within the bow(*l, as [a) contractures, 
(h) fecal contents, (r") foreign bodies. 

In twists and intnssnsc('ption tin* onset is sudden and the pain 
is most severe. There is also present a well-defined and painful 
tumor. This tumor, depemling upon the part of the intestinal 
tract which is involved, is located in different parts of the abdo- 
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'men. If the sigmoid is the part involved, the swelling first be- 
gins in the left iliac fossa, and thou gradually extends upward, 
with a central tendency, towards the* nnil>i liens. Fnmi the very 
b^inning there are ])nin and tenderness, wliieh iH'Conu* inoro 
severe as the lesion jtrogresses. The pain gradually extends until 
the entire alxloinen is invelv<*d. 

The pain in intt‘stiiial c»h-t riiei imi i< due: ( 1) to inllainination 
of the peritonea] surfaces and the e«»nM ipienl. involvi'iiient of the 
lymph nodes; (lM the Iraetimi which ihi* iiillaled gni c‘xerls on 
the mesentery and niesncnlmi ; (,‘5) irriialinn nf tlu* lu^rves in 

the affeefecl s( gnieiit <d ilie Imwrl hy ( // ) iJi'e^^nre frnni tlu* ob- 
structing agi ait, ( /> ) ]ircs^nre fiMiii viuliuit pcrislaUis. 

In acnit* intestinal olwlrm*linn tin* histerv <d' a previiuis attack 
of peritonitis W(udd in<!icate that the <»hsl met i<ui might he due to 
adhesions. The* pain in tliesi* comlilinns al iir'^t is very great, 
but gradually suli^idc'^ if the oh>lrm*linu persi-'is. Tlie t»‘m|)(*ra' 
turo and pulse are hoili variable, though, i\^ a rule, no remarkable 
eliai:g(* is noted in either. \'oniiting, though imt c(uistant, g(‘n- 
erally is an a(*(*om|)anim(*nt of obstruction. 

Sudden, acul(* abdominal pain, peri«)dic in cdiaracter, associ- 
ated with the jiassagc* of bbMMi jm*!* anum, occurring in Voung 
childn n, should always lead to a eon-^idrrat ion of intussusception 
as a <*ause. Obstrm-tioii a<*compaiiif'd by pi riodie pain gi*iierally 
means that a volvulus is the cause. This gives rise to almost the 
same symploiiis as int ussu'-c‘e|»t ion, though the tumor has, as a 
rnh*, a dilTereiit shajx^ and location. • 

In tin* early sfag«s of intestinal ob-*lruction light pressure 
upon the abdomen will often give relief. If during the course? 
of the disease the ])ain suddenly sub-idi-s without, improvement 
ill the piil-e and the genera! condition, the ca-e is serious. If, 
after having <•< ased, the j>ain again commences and Iwcomes rapidly 
general i/-e<l, it is a sign that a gf*nerali/.(*d peritonitis has devedoped. 

CjiiioMc OnsTiMCTiox. — C’hnniic inte.-tinal obstruction ia 
due to adhesions, contractu ns, law growths, fon*ign bodies fgall- 
stoms, fecal eonen'tions and inilanimatory process(?s. In these 
the development is slowr, and extends over long periods. At first 
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then* is ‘Only a sense of discomfort, which gradually becoaa(ie0i 
worse until it is in(*rged into pain. This pain is intermittent and 
occurs in cramp-like jmroxv'^iii*^. These jmiiis arise Buddeuly, 
and arc relieved a^ soon a*^ tlie stagnated fecal matter and gas 
have Iwen foreed lievond I Ik* ])oint of ohstrnctioii liv the pressure 
fnmi flu* rc.ir. 'ria* piilK*nt is h1m» eon--(dou*^ of the “pain” 
iM^iiiiiing in a (m rtain spnt aial vvorkin&r in a sen vv-Iike fashion 
np to aiiolla r spot win re it nids (Mavl.ird). If tin <Iepree of 
ohsinietion suddcnlN Ikcoiiks pnater tin* j)ain iinim dialely ’ in- 
enas(s in iiil(nsil\, snniefinK*s so inarkMlly and suddenly that the 
jliapnosis of an assoejat(<I aente oh-^1 rm*! ion is mad( . What really 
happens is that onl\ an < \aeerliat ion of an existing eondition has 
ocenried. After a time tin* pain again sul)sid< s, owing, perhaps, 
to fatigue or to n In f of the lo(*al eonditions fSt(ngel). 

Kativ ui the* (‘oiirse of int<stinal oh'^t riK't ion tin pain is mild, 
paroxvsinal and infn^pnnt: hnt as tin* ohstrnetion lueonns more 
complete, attacks of pain an* mon Inipnnt, and an* of greater 
s(‘veritv. Assoeiat(‘d with the p«iiii an* tvmpanitis, vomiting ([>08- 
sihlv heal), visihle jM‘ristalsis (hhould the ahdominal walls be 
thin), tumor, vvlii(*h is tviiip.iiiitic*, oil'll ipation, and g(*nerally an 
ahsMiee of fever. P rev ion " attacks id’ loeali/eil j»< ritonilis or the 
historv of an .ihdoniinal ojieratitm will suggest a h.ual or kink 
of the Iiit(*'-tine as a (‘anse of the olwtrnetion. 'Flu* hi'^tory of a 
tumor will suggest pre^'Min* ami fault v position of an int(*stinal 
coil; em.iei.it i(»n in middle life* •-nggests malignant diM‘ase; ascites 
.should le.nl (»ne to sus|>e<*t tnlH‘n*iilosi-, ( ]>. 

Mavlard claims that ]»n’ssun‘ hv hanlen(*(l feet s will also cause 
jiain, and he eiti s .i east when* se\tre jiain and t( mli*rne*"- Avere 
pn*s(*nl in tin* right iliac ngi«»n, and, on exjdoratory laparotomy, 
only hardc'iK'd feces conld lu* found in the cecnm. 

Lesions of ilu* sigmoid colon often cause jiairi of the most 
racking kind. Tt is felt at a point usually ahont tw'o inches to 
the right of tin* iimbilieus and at the npiier jmrt of the iliac fossa 
at the lev(*l of tin* ero^t of the ilium. 

Overloading of the colon does not seem to be the cause of auy^ 
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Jlpecial pain. Constipated individuals rarely suffer from pain 
jAna to this cause (see Coiistipation, p. 509). 

The presence of indican in the urine i*^ a point of considerable 
diagnostic inip<jrtance in loeatine: the site of the obstruction. 
Should indicanuria be ])resent earl\ in thc‘ disease, it is an indi- 
cation that the obstruction is hii»h up, tr* lu rall\ in llu* small in- 
testine. At the same time, in ob‘.tniction»^ tliere is a reduc- 
tion in the quantitN of llu uriiu due to llu‘ loss uf waler from \om- 
ititig, which is mii(*h ^riater in l(su)iis <it llu small lhan in tluiso 
of the large intestine. 

In all (Mises of obslnielioii \<»miliiig is oonslaiil, and is not 
accompanied b\ mnis(*a. 'llu* \omilns at liis| coiisisls of th(‘ 
contents of tlu* siomaeli, llun of tiu bo\\( I, and tinall\ biromes 
fecal. The ]m nod at winch llu* b*( .d li.insiium occurs \arifs, 
depending n|Kin llu* s^iimoni of how< I in\ol\(*d. d’lie lo\V(*r 
the iin o]\ (*m< III llu* loim(*r is llu i((«d \omit in ni.iUintiC its 
appearanct . Should llu ohsiniclion he as low as tIu ilciim, oiu* 
or two daNs nia> elapse before it appc‘.irs; ii In n // dtH (ijiiHar d 
is j)alhoijunniom( of ohs! nn inm. 

The ahseiu*e of pain in bowel <d)slniclion ma\ be diu to the 
obstruction being llu n*snlt <»f parahsis <d’ a poilion ed’ tiu* bowel 
distal to llu* obstruction, as in a case retH>rtnl bv Musser. lien*, 
the ]>ali<'nl, fixe elaxs after an opciMtion for inliissusce pi ion, «le- 
velop(<| xomiiiiiir, winch wms of mcnasmir fr((|nen<*> and finally 
liccanu f((‘.il, ihonah no pain xxas jiri sent. ( )n opii.it ion llu* 
cause* of llu obsiructifjn was found to Im a jMialv/<d portion of 
the bow’el. 

In resume it max Ik* recallcil that ohsfruclion of llu* bowel 
may Ik* diu t<»: (1) functional spa^m fcolic), the nsiili of fn) 
irritation, orgaiii<* jioisoiis, bacti na, and calhailics, (/j) inorganic 
poison'^ ( lf*ad ) ; obstruction of the liinu n bx (o) lodgnumt 
of some siibstaiu*!*, as enterolith, gall-ston« s, indigestible e»r f(*cal 
material, foreiirn IwKlies, as gall-stones, fl/) change in the relation- 
ship of the parts to each other, as in txvi-ls fxolxulus), invagina- 
tion (intussusception), dragging and pulling (hernia) ; and (c) 
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tho prrwnrc* f»f iif*w gr<»wfhs, which may be inter-, iiitra-, or extra* 
mnnil. 

Volntlus. Pain in v«»lviilns conics f»n as a sharp, sudden, 
s(‘vcrc |)ain rcramp) in flic cpijra.sf riiirn, or in th«* region of the 
nnibilicii^. It, is (-onf iiiuoii‘«, atal at fir-^t is of a constant in- 
fciisilv; blit a.^ somi as fecal sta>i.s occiiix, imd di'^tcnt ion of the 
bowi I scgniciil |)ri)\inial to flu* ob<t met ion occurs, the constant 
pain is inlcrni|)t<M| liy a series «if craiiip like exacerbations. 
^Jdiesc* exa<*erbal ions are indicalituis of the severe* ceeiitractidns 
taking place in ihe inlf'st iiu*, in its eti'ort fo c'^tablish a passage 
tlinnigh tli(* obstruction, (iradnallv, as the Ob'*! rnci ion to the 
eireiilation in the all’c(*fc<| bowel becomes conipbte, intlaniination 
and gaiigreiK* supers cue, and a genc*rali/ed peril<niitis, with its 
accompanying pain and tenderness, ot*cnr-. As tlir* gangrene 
progn sses, and tin* peritonitis beconn s more severe, sepsis (*nsiies, 
and the iialieiil, becoming toxic, complains b‘ss and lc^s of pain, 
until, in a state of somimlmicv and forgetfulness, the shadow of 
death hovi rs oxer him and he passes into tin* land of i‘t(*rtial rest. 
'Jdiere is no reliof for xolvnlns, nidess the knot is redneed either 
hy natural or surgical means. 

Associated xvitli tin* pain of volvulus, as described above, there 
is also |>n*si nt in the abdomen a roninbMl tumor ma-s, <*itlier tyin- 
panitie or <lnll on pen'iissjiMi. ( )bsl inate eon'll i pat ion and vomit- 
ing an* also present, and g«*nerally, tbongb in>l invariably, a rapid 
jnilst*. If these symplems are bniinl, tln*y an* of sntheieiit mo- 
iin‘nt to dt'inand a lajiarotomy. 

X'olvnlns is most fn*(pient at the sigmoiil. \Vln*n tin* condi- 
tion is acute and tin* obstrnetion is eoin])I(d(*, a distention greater 
than that xvliieb occurs with any otln*r it'^ion of tin* IhiwcIs rajv 
idly deV(*lops. Idien'fore, when sndd(*n pain is folltiwed hv a 
rapid disti'ution, without signs (‘f peritonitis, volvulus should be 
consitb*n*«l. It is mon* fivcpnmt in nn*n than in women, but 
const itnt(*s only about one-fortieth (»f all cases of intestinal ob- 
strnetion. 

TniussuM'eptlon . — This is very frocpient in infants, and, 
while pain is undoubtedly pronounced, yet we are not able to 
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incite a definite assertion, Wanse the infants/ on account of 
their immature age, are uiinhlo to <»xpress their distress. There- 
fore, should evidence of colic occur in a bahv (who, as frequently 
happens, has had a previous tliarrluMil, followed, within a short 
time, by the dcv(*lopiucnt and ^railinil inen^ase in sizi* of an 
elongated tumor, with an a^MK'iatrd ron^t ipat ion. a tciilalivt* diag- 
nosis of intussuscepi ion may he made. If tin* disorder should 
happc'ii in those of nion* mature Mar>, a nn»r(‘ detailed account 
will he given of the onset and ihe nature of the accompanying 
pain, liearing in mind the manin r of )n*odnction of this disor- 
der (the sudd('ii, acut(‘ invagination of one part of the howel into 
another jmrt, with c<mM*<jncnt pull and possihh* twi^t <»f the 
mesent(’ry), the naison for the sinhlcn acute* {tain is apparent. 

It is comnnmly state^d that tiu* pain in int ns>H||sc(*pt ion is 
directly ovi‘r the sitt* of tin* tumor Inal'S, hut the falla<*y <d‘ this 
is clearly proved in the introdnetors remarks to this chapter. 
The ])ain, which at first is nf a wellMletine«|, <*o|icky t\pe, gener- 
ally is coniin(‘d t<» tla* nmhilical region or lies immediately helow 
it. Sinc(‘ tlu* lesion is located 1110^1 commonly in the cecum and 
the lower part <d‘ the ileiini, the pain may finally lM*come localized 
in the right iliac f«>ssa. 'Fliis location of the ])ain **an he (‘X- 
plaincd from the fact that, when intussusception tM'cnrs, I'onsid' 
erable pull i^ made np(m the mesentc*ric attachments of the il(*uni 
aiul is refh*cted as pain to the anterior ahdomirial wall, gen(‘rally 
in tin* region of the nml»ili<*ns. A*- the ini n>.-iiscepl i<»n progresses 
an abided pnil i^ made np<m the ceciiirt, and through it traction is 
exerted upon the jiarietal peritoneum, with pain refern*d to the 
right iliac fo.^^a, or t<» tin* Inmhar n*gion on the same side. Later 
ill the dis(‘ase, owing to restriction of the hh^al supply and to 
pressure, the imdo.'ed sc*ginent of the howel hecome^ necrotic. 
Inflammation of the proximal segnn nt then occurs, and is com- 
municated to the adjacent peritoneum, with the ]jrodm*tion of 
pain. This pain is referred to tin? an*a ladow tin; umbilicus and 
across tbe lower p<»rtion of the abdoim*!!. In pain-j»roduction the 
pull and tension on tlio mesocolon also arc of considerable mo- 
ment . . 
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111 intiihsusoeption the lumen of the bowel is obstructed, 
the foi’ward movement of feces hindered. Backward dtasiil 
joceiirs, and distention of the bowel proximal to the obstruction 
lakes jdaee. This distention then acts as an additional cause of 
jiain-prodnetion. In in\ aainatioii of the ileum into the cecum 
the (tiolo^ieal relationship e»f the lesion to the rei^ion where the 
pain is felt is illustrate el in the accompanying drawings. 



Fie. 103 -Pain Areas IN Ini iTssustfcPTioN. 

First stage I*ull upon the lneselltel 3 ^ Second stage Pull on mesentery and 
1 1 action on paiu'tal peiitoneum connected with the cecum and colon. 
Thud stage Inflammation has supei\encd and pain is also referred to 
the e*ol()ii aiea Figuie shows wheic the pain is felt as the bowel pro- 
gressi\ely becomes involveHl in the invagination. 


^Vfter the iiitussiise*eptuin has slou<*lied off, jirovided the pa- 
tii'iit sur\i\e»s, there is formed a e^m^derable number of adhe- 
sions A\hich, because of their traction, are ahva^s a source of an- 
noyance .uid iiain-production. The bowel is also shortened, and 
the mesentery is constantly on the stretch ; and, though in time it 
may aceommoilate itself to its changed relations, at first every little 
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y[]||ltidstinal) distention is noticed much more and produces more 
than it would in a normal subject. 

\ If in the sloughing stage a generalized peritonitis supervenes, 
the pain becomes much more acute and ib diffused over the entire* 
-abdomen. Tympanitis also becomes more niark(*d, and tenderness 
is excessive. In eliciting the tenderness, the ])rebsure exerted 
upon the abdominal wall must In sucdi that the parietal peri- 
toneum is irritated; pressure must Ik light hut not deep. 

That there is a somewhat intimate rehitionshi]) between peri- 
stalsis and the jiroduction of pain, and that an al)s(‘nce of peri- 
stalsis may had to an absence' of j>ain, is sckui from a ease re- 
ported by Musser, in which an intussusc(‘])tion was pn'sent with 
an entire absence eif jiain. At the sanu' tiiru', ])e*ristalsis was 
absent. At o])eratioii the int(*stine's w( n found as lini]) and as 
motionless as tlu'y an' in a cada\e‘r, 

lleitna, — The obstruction due to hernia was cenisidered iineler 
hernia e)f the abdominal wall (<j. v.). 

New (Jrowlhs of the hdcsluu, — New growths of the inte'btine 
frequently oe*e*ur without the ])re)due*tion e)f pain, especially in the 
early stages. Whem jiain doe's eK*e*ur, it is due: (1) to interference 
with the* loe*al ciremlation, e*ausing eKinge'stion, eeh’ina, inflamma- 
tion, and adlu'sions; (2) obstrue*tioii to the bowels; (f‘3) pre*ssure 
on the ner\e filanuntb in the wall of the bowe*l or jiressiiie* upon 
adjacent ne*r\e*s; and (4) dragging and jnilling e)n the* me*sent(ry. 

Interfe'rt'iice with tin* local edrculation does not ]>rodiic(‘ any 
pain until an active inflaniniation e<lisue“-; then jiaiii bee*einies a 
most markenl symptom. It is loe*ali/ee[ to the ie*gion over the 
affected bowel, anel is of a jicritemeal Upe. If olisli ue'liem to the* 
bowel takes place the jiain is eff the* 1>pe* eh scribe el uneler iiite‘sti- 
nal obbtructiem. If it is due to jiressure* on the nerve filaments 
in the intestinal wall, the pain may he re*flecleel to the abdeiininal 
wall, and be felt in the areas eif elistribiitioii of the ninth, tenth, 
eleventh, and tw^elfth dor&al visceral segme'iits. The* higher the 
point of pressure in the bowel the highe'r the visceral segment 
which is involved. If pressure should also be made* upon adjacent 
but eiQtramural nerves, the pain is referred to the area of distribu- 
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tion of these nerves, either in the anterior abdominal wall or in the 
lower limbs. 

If a dra^j;ging and pulling on the mesentery occur, aching is 
felt ill the area of distribution of tlie related dorsal visceral seg- 
ments. 

ZV//// Due to (Utlonif Jill oh(m< ht.— The eolon is supplied by 
nerves deiiveil iroiii tb<^ superior and infeiior mesenteric plexi, 
whieh i(‘eeive tli(‘ii sujiply from tb(‘ solar and aortie jilexi, re- 
speetiv(‘ly. Tliesi , in tnin, HKunve their sup])ly from the ninth, 
tenth, eleventh, and twdttb dorsal segnunts of tin* cord (accord- 
ing to Wilson (HDti), from the s(\(*ntli dorsal to the sec- 
ond saeial) ; the s(*gments most eomnionl\ in\ol\(*d are the tenth, 
eleventh, and twelfth dorsal. The pain in eolonie diseases seems 
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Fig 105 


Figs. 104 and 105 — Areas of Pain in Diseases of Colon. 


to 1)(* iniieli more pronoiinetMl the nearer the h'sioii is to the anus. 
When th<* lesion is high uj), the jiain is nut very severe unless in- 
flammation has (\tended to tli(‘ peritoneal eoat on either side of 
the mesentery. If this has oeeurred, the infiltration may pro- 
gress to the ])ari(»tal jieritoiienm and thus cause pain, which, in 
lesions of tin* aseending and dcsetuidiiig eolon, is felt in the right 
and left lumbar regions respeetivelv, or, in those of the trans- 
verse colon, in the' center of the abdomen. Should only traction 
of the ni(*soeolon occur, the pain is f(‘lt in th(» abdomen in the 
hypogastric area. 

This hypogastric pain eoincs under the class of reflected pains. 
It is in the zone of distribution of the eleventh and twelfth dorsal 
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irisoeral segments. The affections of the colon giving rise to pain 
‘.are: (1) acute and chronic inflammation, (2) displacements, 
(8) obstruction, (4) now growths. 

IiTFLAMMATioN OF THE CoLON. — 111 inflammation of the colon 
the pain is referred to the lower abdomen, and, in involvement of 
the sigmoid flexure, gc^iuTallv to the lid't side*. This r(»ferenee can 
only be explained by the fact that, lx cause of th(‘ shortness of the 
mesocolon and its intimate^ association with the ])('riton(*nm of the 
left side, inflammation of tb<» colon is (piickly commniiicated 
to the parietal p(*ritonenm of the same' side. Tin* increase in 
local tendern(»ss on this side can also b(‘ thus explained. 

Inflammatory diseases of the colon causing pain are of two 
classes: (a) acut(* and (h) (dironic. 

Acuto infvriivc slalrs of the colon are always jiainful, and 
the pain is of a grijiing, burning, or lK)ring nature*. Pains the re- 
sult of acute iiitlaniination have a gr(‘at(*r tend(*ncy to localize 
themselves to the region of the affected Ixiwi*! than do the pains 
produced by chronic disease, which, as a rule, are r(‘flected or 
referred to distant areas. In inllammatory states of the colon 
the patient is‘soinetim(‘s conscious of a r(‘]i(‘f of his ])aiu follow- 
ing movement of the IkjwcIs or the passage of flatus. Mild inflam- 
matory states of the colon, as a rule, are not ])ainful ; hut if the 
irritation is prolonged, and the inflammation increas(*s and be- 
comes phlegnifuious, a se])tie and generalized bowed invedvement 
or ulceratiem, with its somewhat milel hut persistent sym])te)ms, 

I 

may occur. In se)ni(* cases of painful ceditis the inge'stion of food 
brings on an attae*k of pain. This is elue*, pred)aldy, te) activity of 
the colon inciteel through symjiathetic nerve coiinee*t ie)ns. 

According to Tuttle, there is in u]e*erative colitis a ‘^‘^uelden 
onset of sharp, lancinating pains in the* ce)urse of the colon, 
attended with griping and a tendency to frequent movements of 
the bowels. These pains last for a she)rt time, then disappear, 
and the patient may have nothing more of the kind for several 
days or weeks, when they again occur. They sometimes last an 
hour or more ; at other times they continue for two or three days.” 
If the attack is persistent, pus and blood finally appear in the 
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stools. The attacks are periodical, and the pain, idiich in 
early attacks was not severe, increases in severity with eadi ifiS' 
tack. ‘I'he amount of the pain bc^ars no relationship to the extent 
of the ulc(*nition, and is not influenced by the ingestion of food** 
TIjc cause of tlie pain seems to l>e the irritation of the ulcer by 
tlj(‘ infest iiial eontdits, which incife irregular peristaltic or spas- 
niodie nio\ein(*nt of tlie bowel. In follicular colitis there may be 
t(‘n(l(*riiess (act the lower end of the spine, with vague pains 
bhoofing down the legs. 

In rltroii/r roJths pain er^nus on at irrepilar intervals. It is 
of a griping character, and g(*n(»rally j)n‘C(d(‘S th(‘ passage of a 
stool consisting chidly of inucns or of shreds of membrane. After 
the stool the pain may ])< rsisf for s(*\(‘ral days. The onset of 
th(‘ j)ain lx ars no relationship to the ingestion of food, nor does 
it seem to be inllu(*nc(d by diet. Tuttle* thinks that the formation 
of the membrane' is the re‘sult e)f a loe*ali/eel increase in the secre- 
tion e)f mucus, this be*ing the result e)f a le)cali/ed Inperemia, which, 
in turn, is elne to a slight intusbusei^jdiem or ^edviilus. When the 
spasm (leicali/c'd), which has bevii the cause e)f the intussusception 
or twist, rela\e\s, the' mucus or nuunbrane which has formed is 
ra])idly dindiarged. The ])atienl, be'causc of the synchronicity, 
associate's the i)absage e)f the membrane with the relief of the 
pain. 

Pain may be produe'ed by spasm of the colon without any in- 
flammateuy le'sion at the* same* time. Schutz thinks that these 
case's are most j)robably primary ne'uroses. Any systemic crisis, 
sue*h as that occurring at the memstrual perie)el, may bring them 
on. The pains occur as cramps in the sides and across the abdo- 
men, at first only at ste)e)l, but graelually they become more con- 
stant and are interrupted by exacerbations e)f agonizing intensity. 
Constipation is pronounced. Loss of appetite, associated with 
nausea, is j)resent. This condition is feuind usually in those of 
anemic and neuropathic tendencies. The lower in the colon the 
disease i'^ located the greater is the tendency to pain-production. 
The reason for this is that filaments of the cerebrospinal nerves 
are distributed to the lower part of the colon, so that, when this * 
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g is involved, pressure will be exerted upon these nerves and 
will be produced in the area of their distribution. It is for 
reason that in diseases of the signioid flexure of the colon 
’ p^in has a tendency to be localized in the left lower abdominal 
• quadrant. In sigmoiditis the patient flexes the left limb; the 
abdomen over the signioid is very sensitive to pressure, and 
the lower segment of the left rectus abiloininis is in a state of 
contraction. These synijitoins are but indicators that the inflam- 
matory process, localized at first to the walls of the lower bowel, 
has spread by means of the lyinjdiatics to tlu* adjaciuit peri- 
toneum. Such an extension w^ould he very easy, for th(» sigmoid is 
without a mesentery, and is connected to the body wall by a loose 
meshed tissue. When ])eritoiiitis occurs all movements of thebod,>, 
especially those producing stretching or traction of the abdominal 
wall, are very painful. These painful svndromes are present only 
in acute cas(*s, the chronic ones biniig mil indy or almost entirely 
free from pain. 

Often in cases of mucous colitis considerable pain is present 
previous to the discharge of casts of the bowel or of large shrcnls 
of mucus. lliis jiaiii is relieved as soon as the bowed dis- 
charge commences, but abdominal tenderness persists for some 
time. Colicky pains in the lower part of the ahdonum, on the left 
side, followed by temesmus and mucus-stained stools, are jiathog- 
noraonic of sigmoiditis. Inflamination of the sigmoid is very 
rare without, at the same time, an associated inflammatory state 
of the rectum. The latter jiroduccs symptoms similar in some jiar- 
ticulars to tho^e of inflammation of the colon and sigmoid, but 
differing in many im])ortant details, because the lower position and 
the nearer redationship of the rectum to the spinal nerves cause 
the pain to be more that of a referred spinal tyjie. Th^ rectal 
pain-producing diseases wdll be considered in a later s(»ction. 

\ 

Displaclment of TirE Colon. — A rather jioorly understood 
cause of pain in colonic disorders is displacement. That pain is 
caused by displacement of the colon cannot be doubted, though, 
at the same time, the opinion is widely held that displacements, 
.even of a major degree, may be present without producing the 



504 


INTESTINAL PAIN 


slightest pain. The manner of the pain-production varies 
depeiidiTig ui)on the portion of the gut involved. Should the difi- 
placemen I oeenr on cither llie right or the left side, the .pull is 
U])on tli(* l.iteral nu soeolon, and to sonic extent upon the kidney, 
tliroijgh tli(‘ IK j)liro(*olie ligament If tlie displacement on the 
](‘fl side is gnat enougli, a pull upon the sjdeeii also occurs 
tlirougli the sjih'iioeolic ligament Jf the lesion is on the right 
sid(», traction i^- made upon the li\cr through the hepatocolic liga- 
iiKrit. AVhen any of th(S(» conditions occur, aching and distress 
are pn*sent in the rc'gions associated with the organs secondarily 
involved. Should the transverse colon be atfected, the pull is 
(‘xerted upon tlie stomach and the organs closely connected with 
it, as the jiancnsis, liver, and gall-hhuhhu*, and indirectly upon 
the diaphragm, thus jirodiicing a s^mptom-comjdex involving all 
these organs. As 1h(\y are all supjdied by the solar plexus, a 
general aching and distr<*ss, bometim(‘s amounting to actual pain, 
with an ill-detined localization in the lower abdomen, result. 

As a s(‘qu(la, associates! with disjdacement, is distention. It 
occurs from the lodgment of fecal matter at one of the low places 
in th(‘ dist(‘nd(d gut wdth a cons((juenl obstruction and distention 
of the j)roxiiual M*gment of the bowel from gas. In some cases, 
owing to the vv(ught of the fecal matter, the bow’el sags and a kink 
results. Th(» onward progress of the feces and gas is obstructed, 
and, as a con''C(pieuce, dihitation of the bowel occurs on the side 
proximal to the obstruction. The sigiit, and svmptoms of disten- 
tion (wdiich are descriln'd under that heading) then appear. 

In a l)ri(*f rcMMue it may be stated that the localized pull upon 
the ])(‘ritoneal attachments due to di‘^])lacem( nt produces signs 
referable directly to the organs involved, while the jm!! upon 
asM)<*iat(d organs produces ])ain and syin])toins referable to those 
organs. 

The coiibideration of the causes of colonic displacements is 
beyond the scope of this work, but a brief review of the effects of 
change of position, etc., upon the producilon and character of the 
pain may be permissible. 

If the displacement is of either the ascending or the descend-' 
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colon, the position of the patient lying upon the side opposite 
yto that in which the bowel is displaced will often cause consider- 
:?able and lasting pain. The pain is of a dragging, aching charac- 
ter, and may continue until the patient turns upon the opposite 
(affected) side, and allows tlie displaced bowel to assume its 
natural position, and ])erinit the gas and fecal matter to have 
an unobstructed passage. 

Displacement also causes a tumor formation, which, as a rule, 
is tympanitic, and varies in size, depending upon change in the 
position of the patient. It can often he reduced by pressure, 
the reduction being accompanied by audihh' gurgling, and by a 
relief of the distress. An alt(*ration of the iliarrhea and constipa- 
tion often occurs. When this symptom-complex is ])rcscnt it 
should at once attract our att<*ntion to the colon. For otluT signs, 
consult Distention (cf. ]). 491). 

Should the displacement be due to the drag of a tumor, pal- 
pation will reveal the abnormal formation, and, at the same time, 
the type of the displacement. 

Obstkuction. — Obstruction of the sigmoid by hardemed feces 
is a common cause of pain. In this condition there also may be 
an alternate diarrhea and constipation. 

New growths cause pain as a result either of displacement 
or of obstruction. 

The Rectum. — Rectal pain is of two classes : (a) local and 
(h) referred. 

Local pain is due to ulcers, new ’growths, strictures, etc. The 
pains produced by these lesions are more frequently the result of 
involvement of the neighboring structures than of direct irrita- 
tion of the nerves ending in the walls of the njcturn. In all these 
conditions there is, in addition to the local j)ain, a referred pain, 
which may be felt in the lower lumbar or sacral regions of the 
back, on one or on both sides. These regions are supplied by the 
fourth sacral nerve, which is distributed both to the rectum and 
to the skin over the sacrum. In some cases, owing to associated 
nerve involvement, the pain may be referred to the perineum, 
down the back part of the thigh, and even to the penis, or to the 
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labia. Tho upper part of the rectum is without pain, and can 
greatly diatonded without distress. Because of its non-sensibili^ 
it becomes the receptacle of the hardened feces. J 

Pain may be refemd to the rectum from adjacent organs^ as 
the ufcTiis, tnlxs, ovarii s, prostate, j)()sterior urethra, or trigons 
of till* l)lad(l(*r. In tliese conditions the jmin has more of an 
acliing cliar.u'ter, and llu^re is a constant desire to go to stool. 

Nervous disorders also cause j)ain rifirrid to the rectum. 
The following nirxous disorders, it is said, cause r(‘Ctal referred 
jiain: epih psy, locomotor ata\ia, ni nralgia, and hysteria. It is, 
how(*ver, a disputed (piestion if any n(r\ous derangement can, 
witlionl some eh finite re'ctal jiatholeigy, cause local rectal pain. 

The ner\e' siipjdy of the rendiiin Jiiediieles beith sympathetic and 
ceredireisjiinal ne‘r\e's. The* s> injialhidic supjdy is deri\ed chiefly 
from the inferior m(‘s(nteric and pcl\ic jilexuses and from the 
ner\(*s acconiiian^ing the superior and middle hemorrhoidal ar- 
teries. 

Till* Cl relireisjiinal jier\e sujijdy is derived from the second, 
tliirel, aiiel fourth sacral ner\(‘s, which entev the sacral plexus and 
are elisl rihute*d to the rectum through the fedleiwing nerves: (a) 
the* inferieir lie'iueirrheiielal, which supplies both the rectum and the 
anus; (h) the* superficial jicrineal, a hraieh e>f the juidic, which 
supjdies the levateir ani and the skin in front of the anus. The 
skin around the anus is supplied by the inferior hemorrhoidal 
branch of the jmelic (Piersol). The jniilic ner\e is derived from 
the same sigmeiit of the cord as is the sciatic. Therefore, irrita- 
tion of this ner\e by ulcer or Assure of the lower rtetum or anus 
ma\ be referred as pain down the kg along the course of the 
sciatic. 

The central origin of the nerve supply of both the rectum and 
anus is located about the level of the flrst lumbar vertibra. This 
is about the same le^el as that for the bladder and genitourinary 
systems. Thus we have the explanation of the close sympathetic 
bond existing between the two systems. 

iNFi.vMMvrioN OF Tiih RtcTiTM. — Inflammation of the rec- 
tum, called proctitis, as a rule, is of little moment, unless it passes 
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iilitarrhal stage and becomes of a dysenteric type. Proctitis of 
oatarrhal type may give rise to no symptoms except a sense of 
^•distress in the rectum, and, in some instances, an aching referred 
tii> the back over the saonmi. Patlioc^iioinonio of catarrhal proctitis 
are griping pains in the lower abdomen, with constipation, and, 
in some cases, nausea and \oniitin«. In ad<litiou to these symp- 
toms, there is at timers llie occasional passai>;e of a small (piantity 
of blood-stained nincns. Should constipation Ik* pronounced, the 
stools hard and dr\, and tenesmus ami sacral ]»ain marked, trophie 
proctitis is most lik(‘ly. Itectal tenesmus is jjresent in all vari- 
eties of proctitis. 

In proctitis luniorrhoids are almost constantly prc'seiit, and 
should not he mistaken for the disease; nor should ])rnritis, which 
often is sc\ere, lead one astray in making the diagnosis. 

Dysenieric piodilts is the most severe form of rectal inflam- 
mation. It causes the most pronoiuic(d aching in tlu* [ichis and 
about the anus, and also jirodnces ^‘hnruiiig and heat in the lower 
part of the rectum, severe tenesmus, constant diarrh(*a, and rapid 
exhaustion.’’ 

Nkw Gkowiiis. — The new growths of tin* rectum cansiiig 
pain are eareinoma and gnmrnata. (^arc moma of the rectum, if 
it is above the mucocutaneous folds, is generally paiiihss. One 
of the unfortunate things about this dr(*ad disease is that its onset 
is so insidious and symx)tomless that its eryjitic advance is not 
suspected until it has processed so far that treatriiriit is of no 
avail. Yet, because of the morning diarrhea and the discharge of 
pus and blood, attention should lx* focused early upon the rectum 
as the seat of the trouble, 

Gummatn of the rectum are painless. At the* anus they are 
inversely as frequent as are the jirimar^ lesions in the ‘^‘ime loca- 
tion. The probable reason for the lack of pain in gnmrnata of the 
rectum lies in the fact that they are seldom accompanied by inflam- 
mafory reactions, and pain, if it is present, is chiefly caused by 
distention, and, because of the laxity of the tissue's at this place, 
is ve^ hard to produce. Another reason for the absence of pain 
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is that gummata rarely suppurate, and, therefore, the nerves are 
but seldom involved in an inflammatory process. 

Ulceration. — The most common cause of rectal pain is ul- 
ceration, and I cannot do b(‘ttcr than quote from Tuttle, who 
so thoroughly (fov(‘rs the subject. He says that in this condition 
^^pain is a very sharj), unreliable, and indefinite symptom. Cer- 
tain individuals siifF(‘r greatly from it, while others have no pain 
at all. Tf the ulceration is high up in the rectum, a sense of 
weight and aching in the sacral region is the chief discomfort of 
which most patients conijdain, while, if it is situated lower down 
within the grasp of the sphincter and involves the mucocutaneous 
fold, which is rich in sensory ]>ain-receptors, pain of a sharp, 
lancinating, burning character will be the chief complaint. This 
pain is the result of contraction of the internal sphincter, which 
makes pressure upon the ex])osed sensory receptors. The amount 
of the pain vari(‘s considerably with the character of the ulcera- 
tion. Tuberculous ulcers are almost entirely free from pain. 
Syphilitic ulcers vary considerably in the amount of pain which 
they produce. Sometimes they are very sensitive; at other times 
the patient is almost entirely free from pain. This freedom de- 
pends, to a considerable degree, u])on the location of the ulcer. 
As a rule, ulceration of the rectum is not an acutely painful affec- 
tion.” 

Varicose ulcers of the rectum, because of their location above 
the mucocutaneous fold, are a rather negligible quantity as a 
cause of acute pain. However, there is present a dull aching in 
the back, and sound inies shooting pains run doAvn the leg or 
around the pelvis. Should the sphincter be involved, the pain, 
because of the excessive contraction of this muscle, becomes very 
acute. If the varicosities are large enough to be termed hemor- 
rhoids, the pain is much more severe. It is especially marked 
should the hemorrhoid be of such a size that it can prolapse 
through the anus and be grasped by the sphincter. Hemorrhoids 
may cause pain referred over the sacrum, in the back, and down 
the limbs. 
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^ Ulceration accompanying Bright’s disease usually is without 
pain. 

IsOHiOBEGTAL Abscess. — In ischioroctal abscess the infec- 
tion is generally ushered in by a well-defined ehill, and a feeling 
of discomfort wliicli is soon followed bv a tlirobbing j)ain. Ex- 
amination reveals an induration around tlie anus; redness may 
or may not be present, dejKuiding upon the extent and severity 
of the infection. The patient geiuu'ally has difiiculty in urina- 
tion, and defecation may be and usually is extr(‘incly painful. 
In some cases a lieniatoma may siiiiulato an iseliiorectal abscess, 
but on opening tbo swelling the only thing found is a collection 
of blood. As soon as this is evacuated the ])ain disapi)ears. 

Pain Due to Constii»ati()n. — Neuralgia is often associated 
with consti 2 )ation. This is due in largo ])art to dir(‘ct pressure 
by the fecal mass upon a nerve or a nerve* ])l(*xus. C\)ntinued 
pressure causes traunuitism, and l(‘ads to a pr(‘ssure neuritis. 
Lowered vitality of the Ti(‘rve-sleni, due to ])re8sure, also permits 
infection. Thus, there may develop an infectious neuritis, as 
well as a pressure neuritis. 

Constipation. — (Colicky pains are produced by constipation, 
and are the result of the distention of the bowel by gas or focal 
matter, or they may be tin* result of eiiterospasm, duo to irritation 
from the slagnat(*d fe(*es, or their contaiiuid toxins. Those pains 
are, as a rule, Ifxralized in the central j)art of the abdomen. The 
abdominal muscles are sonietinies associated in the sym[)tom-com- 
plex and are strongly contracted, frequently the (!ontra(!tion of 
the muscle is confined t(f the j'ortion whicdi lies over the area of the 
involved bowel. 

The Anus. — The* lowest part of the rectum, the anus, is the 
part most subject to painful reactions. These are the result of two 
factors: (1) the great sensitiveness of the semsory receptors in 
this location, and ( 2 ) the j)res(mce of two powerful, constant act- 
ing sphincters, whose contraction produces severe prcjssure upon 
the exposed and irritated nerve filaments. Because of these con- 
ditions, the slightest uIcct in this area is provocative of the most 
extreme distress. The nerve stimuli from the anus areas are con- 
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veycd in the fifth sacral nerve, which also 'supplies the int 
mcnt over tlic sides and the tip of the coccyx. This accounts 'fiil^^l 
the referred |)ain felt over this area in anal disorders. 



Fk;. lOfi. — luilITATION AT EXTERNAL SPHINCTER REFERRED TO SkIN OVER 

Coccyx. 


Anal Fisscri:. — The most painful of the anal affections is 
a mirrow jind de(‘|) ul(‘(‘rati(>n of the inucoeutanecms junction, the 
s(H*iill(‘(l aiiiil fissiin*.' Tlie pain produeed by this lesion is of 
two lyjH's, deptniding u|)on the stai»:e of development. In the early 
stages th(» nerves endings are exposed on the ulcerated surface, and 
the pain is of a cuttina', burning type, most marked after defeca- 
tion. Lal(M\ as the sensitorv fibers which have been exposed are 
destroyed, the pain is more dull and constant. During the course 
of the ulc(‘r, owing to infection, and ])ossibly traumatism of the 
adjacent nerves, a j)eri- and, in some cases, an interstitial neu- 
ritis may d(‘V(‘loj). Then^ is then present a dull, throbbing ache, 
which radiates to the back and down the legs. This pain may 
jxTsist even after the ulcer has cicatrized, because, even though 
the ulcer may heal jaudectly, the neuritis will still remain. 

‘In anal fissure ])ressure upon the margin of the anus, just below the 
ulcer, is always painful. A largo part of the distress may be preventejd, 
should tlie pal lent lie down immediately after defecation. When the pain has 
persisted for some time it may be permanently relieved by forcible divulsion 
of the sphincter. The relief of pain by this means seems to be due, as de- 
scribed by Tuttle, to the release of the nerves from inflammatory adhesions 
with which they were surrounded, and to the removing of the pressure which 
had previously been exercised by the tightly constricting sphincter. 
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,'^e description of the pain of anal fissure given by Tuttle 
B^orth quoting. He says^ ^The pain is very variable in time, 
l^'mture, and duration. It may come on at stool, immediately 
^'thereafter, or half an hour or an hour after. It may be aotite, 
cutting, tearing, a^ if a wound wore being pulh'd asunder, or it 
may be a burning, hot, irritating feeling, neeoni])ani(»d with spasm 
and bearing-down sensation. Finall\, it may lia\e none of these 
characteristics, but assume a dull, h(a\ > aelie, wilb throbbing and 
distress similar to that of an aebing toolb. The time during 
which the pain lasts is also as \ariableas its iialiirc*. Sometimes 
it lasts for only a few minutes, and the jiatient is then able to 
go about his business A\ilhout anv fnrtlun* distnrb.ince till the 
next stool. At other times the jiain and smarting are so severe 
that he is unable to mo\e from his position at tlu* tf»ilit, or ho 
must seek his bed, and lie there from one half to thre(‘-(piart(‘rs of 
an hour until the acute agony has passed away. After this he is 
comparatively comfortabh* for the rest of the da\. In others, tho 
pain does not come on for some little tune aft(»r the f(HMl move- 
ment, when smarting and burning an* felt in tlu* anal region. 
This sensation gradualh changes to a throbbing, aching distress 
about the anus and the sacrum, which may last for several hours, 
or even, in some cases, all day long. (Vriain jiatients are ne\er 
entirely free from discomfort. Then* is a ]>r(tty clear ndation- 
ship between these jiains and the character of the fissuie. 

^^The aemte pains, lasting onl;y for a few nioineiits, are ordi- 
narily due to superficial fissures wdiich iinohe the uppermost 
layers of the mucocutaneous tissues, healing paitially from day 
to day, and re*curring with each hard stoed. "I he*y can be pro- 
duced by forcibly stretching the anal fedds apait. Such fissiiies 
are frequently associated with atrojdiic catarrh anel late syphilis. 
The pains, which come on just after stoed and last for one-half 
gn hour or more, are ordinarily due to an ulce*ratie>n between 
the radial folds of the rectum, especially in the* peisterior com- 
missure. There is a slight red granulated base, thickening of the 
edges, with a sentinel pile, or two little teats at its lower end. 
The dull aching or throbbing pain, which comes on some time 
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after stool, is generally due to a fissure or ulceration in the upper, 
part of tlu^ anus, and involves the internal and the upper fibers 
of the external sphincter. It is ordinarily of long standing, 
deeper, and more; indurated than the previous variety, but its 
edges an* not so elcnated aiid thickened, and it does not involve 
the skin at all, and caji only Ik* se(‘U hy the use of the speculum, or 
hy forcibly sirctching the anus apart. The late pains, occurring 
some lime aft(‘r a f(*cal inovcmcnl, indicate that the ulceration 
is high up, while those occurring iininediatc ly thereafter would 
indicate a lower sil nation. In general, howc'ver, it may be said 
that the aeut(‘n(*ss and severity of the pain are in direct propor- 
tion to the nearness of the ulc(*r to the anal margin. The more 
the mucocutaneous tissue* is involved the greater is the pain. 
The reason of this is ])rolml)ly that the sensitive nerve fibers 
approacdi tin* mucous in(*mbrane from b('low, and are distributed 
in a gradually d(*cr(*asing ratio as avo asc(*nd into the anal canal, 
disaiip(*aring almost entirely after the mucous membrane has been 
r(»aehed.’^ ^ 

Th(* reflex pains associated with anal fissure are: 

(1) Dysuria. — This generally occurs at the time of or shortly 
following defecation. This association is easily understood when 
it is considered that the anus and the lower urinary system re- 
ceive their nerv(^ sup[»ly from the same segment of the cord. 

(2) Uterine and hearing-down ])ains (in Avoinen). 

(3) Backache and neuralgic pains shooting down the leg. 

(4) Facial and occipital neuralgic pains. 

The neuralgia may he but an indication of the reaction of the 
nerves to the toxins Avhich are circulating throughout the system, 
because, in anal fissure, the bowds, on account of the pain, are 
inactive, and the fecal matter accumulates, giving rise to a toxemia. 

Perianal Abscesses. — Some p(*rianal disorders are ex- 
tremely painful. Of these abscesses are the most painful. Should, 
an abscess \ k ^ present in the subcutaneous tissue around the anus, 
and no pain be felt, it is a fairly good indication that the condi- 
tion is due to tulx‘rculosis. In such affections there is very little 

‘•‘DiseaBes of the Anus and Pelvic Colon,'' p. 300. 
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‘J iktflaimnatory reaction, and swelling and redness are absent. The 
Vdidcbarge, thin and watery, passes out of a small opening which 
leads from a boggy central mass. All eases of fistula, abscess, and 
ulcer around the rectum, which have dt^veloped insidiously with- 
out pain, are generally tuberculous. Should the abscess not be 
tuberculous, but the result of an infection from a pyogenic organ- 
ism, there is at first a preliminary feeling of discomfort, quickly 
followed by sharp and severe ])ain. Examination will, in this 
case, disclose a small, round, inflammatory area, wbicli is hot 
and red, and exquisitely tender to the touch. The patient also 
has fever and an increase in the pulse rate. 
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THE APPENDIX 

The inppciuHx is locafod in the right iliac region at a point 
about two inches from the iiinbiliciis on a line running from 
the iimbiliciis to the anterior superior spine of the ilium. It gen- 
erally lies deep in the abdoniinal cavitj^, and has no direct connec- 
tion with the abdominal wall. As a rule, it and the adjacent 
loops of the bowels are covered by the omentum, which hangs 
over and protects them from injury, either traumatic or infective. 

It is, in the majority of eases, free, although its excursions 
and movements are somewhat rc'stricted by a short mesentery 
which joins the right leaf of the mesentery proper and is called 
the mosoapi)endix. Through this mesoappendix the appendix 
derives its blood and nerve supply. The blood supply is derived 
most frc(iuenlly from the jmsterior branch of the iliocecal artery, 
formed from the junction of a branch from the iliocolic with one 
from the colica dextra. The nerve impulses are carried through 
the superior splanchnic of the sympathetic. 

The researches of Neumann (127b) have definitely shown that 
the splanchnics convey j^ainfnl sensations to adequate (tension) 
stimuli. 

The pain ^ in a]q)endicitis is, in the early stages of the attack, 
found to be general, or, as it is termed, diffuse, being distributed 
over the entire abdomen, though frequently it is first perceived 
in the epigastric or umbilical region. Then it becomes localized 
to the region of the aj^pendix and, as the peritoneum becomes in- 
volved, it again spreads. In gangrenous appendicitis there often 

* The nen'ous system of woman reacts to pain more readily than does 
that of man (265, p. 408). 
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is Isok of pain, assumed to be due either to benumbing of the pain 
^‘ri^ptors by the toxemia, or possibly because there are no peristal- 
{tifc waves set up in the appendix. The diffuse pain is probably due 
to an explosion of nervous impulses, which arc produced in the 
appendix by the sudden distention and consequent traction thus 



Fig. 107. — Cutaneous and Musculah Distuidution of 11th and 12th 

Thouacic N ehves. 

It is seen that the eleventh thoracic supplies principally the lower segment 
of the rectus abdominis muscle. Thus since this segment is the one 
usually connected with tlie api)endix it is easy to understand the reason 
for the local and segmental contraction of the rectus muscle in appen- 
diceal inflammatory states. 


induced u])oii the iiicsoa])j)cn(Hx.^ It has been stated by Lennan- 
der^ that all pain arising from intraalxloininal changes is due to 
peritoneal traction produced by these changes. The secondary pain, 
which becomes localized to the region of the ai)j)endix, may be due 

‘Moullin (226, p. 515) claims that the initial pain of appendicitis is due 
to the ** peristaltic action of the reeiim or of the appendix drugging upon the 
attachment of the cecum to the abdominal wall.” When the inflammation 
spreads to the muscular coat the latter can no longer contract, and as a conse- 
quence the pain ceases. Moullin also claims that such a relationship Is shown 
by the fact that the cessation of the umbilical pain is coincident with the 
formation of a local swelling ”due to distention of the bowel and the thicken- 
ing of its walls by inflammatory exudate.” 

’Lennander’s explanations, however, as has been repeatedly pointed out, 
are not valid, because of the oversight of what constitutes an adequate stimu- 
lus for^tbe internal viscera. 
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to involvement of the terminal sensory filaments of the spinal 
nerves distributed to the appendix.^ These refer the sensation to 
their terminal somatic filaments and the abdominal wall and, since 
the el( 3 vcnth spinal segment (Deaver) is connected with the appen- 
dix, the pain will be referred to the filaments of distribution of this 
segment. The principal points of emergence of these nerves are 
near McBurney’s point, thus accounting for the pain in this neigh- 
borhood. 

It is also possible for an appendix to be inflamed and give 
rise to no symptoms. For example, in many cases I have exam- 
ined appendices whore strictures were present, indicating an old 
inflammatory reaction, and yet the patient was unable to recall 
any attacks of pain resembling an appendicitis. 

Varieties of Appendiceal Pain.— rain in appendicitis may 
be divided into the following classes : 

I. Local pain due to : 

(1) (a) Obstruction. 

(6) Inflammatory swelling. 

(2) Inflammation: 

(a) Mural. 

(b) Extramural. 

(3) Adhesions: 

(а) To other abdominal viscera. 

(б) To the peritoneum. 

II. Distant pain, which may be: 

(1) Ecf erred pain: 

(a) To the abdominal wall of the same side. 

(b) To the tunica vaginalis testis and also to the 

sacroiliac region. 

(2) Transferred pain: 

(u) To the abdominal wall of the same side, at a 
higher or lower level. 

(6) Crossed to the abdominal wall of the other 
side, at the same or at a higher or lower level. 

is questionable whether the terminal filaments of anj spinal nerve 
ever really reach the appendix. 
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. (8) Beflex: 

(а) Headaches. 

(б) Eeflected pain. 

Local Pains. — (1) OhstmcHon , — The local pains are due 
to: appendiceal colic, the result of obstruction of the lumen of 
the appendix by (a) some indigestible food, (/>) a foreign body, 
(c) a kink in the appendix, or {d) constriction by adhesions. 

(a) In some cases indigestible food, as the chaff of the wheat 
grain, or of any other cereal, or ihv seeds of various fruits and 
berries lodge in the appendix, and, because of diniinislied muscu- 
lar power, it is unable to extrude tluun ; conse(piently, tliey re- 
main in its lumen and arc a source of irritation. This irritation 
is the signal for the gathering of germs which produce a mild 
grade of inflammation; and, as a consequence of it, f(‘rmeiitation 
and a slight dilatation of the lumen occur; this in turn stimulates 
contraction, and this causes the pain, (b) Foreign bodies may 
lodge in the appendix, as fecal conen^tions, or seeds, (c) Kinks 
may occur in the appendix. In these conditions the bcjid in the 
appendix hinders the emptying of its lurraui; consequently, there 
is an accumulation of secretion and fecal material on the side 
distal to the obstruction. This causes distention, with a conse- 
quent tendency of the appendix to straighten out, and th(Te re- 
sults a great pull and drag upon the segnumt of the mesoappendix 
to which the distended segment is attached. This either initiates 
a pain or adds to the pain which is already j)resent. J f the obstruc- 
tion is near the end of the appendix, and the aj)pendix is unable 
to contract, there is little, if any, pain from the obstruction, (d) 
The active causative factors of j)ain duo to constriction by ad- 
hesions arc the same as when kinks are present. 

Obstruction may be due to an inflammatory swelling, which 
causes a blo(?king of the lumen of the appendix, distal to which 
the distention occurs, with consequent pain production. 

(2) Inflammation . — The pain of appendiceal colic is, in many 
instances, due to an associated inflammation of the ileum, because 
of which the peristaltic waves become painful. This adjacent in- 
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flammation is more definitely indicated by the close associatiotx SB 
these attacks and the subsequent diarrhea**. ' ' 

iTiflanimatioii of the appendix may be divided into throj^ 
stages : 

(a) Iiiflanimation which is confined to the mucous and the 
sijbiniicf)iis coat. Often, in this condition, no actual pain is pres- 
ent ; lather there is a sense of discomfort, which, as a rule, is 
referred to the regirin of the umbilicus. This is the class of 
cases in vvliich the complaints are mainly digest i\e, such as pres- 
ence of gas in the stomach and intestines, distress after eating, and 
a tendency at times to nausea and \omiting. These symptoms 
are but the reflex indications of a sjuipatlutic involvement. 
Should the onset of tlui inflammation b(‘ sudden, the shock to 
the sympathetic systcmi is gre«iter, the al)o\e ^ymjitoms are in- 
creased, and a well marked, referred ]Min is jmsent. 

(/;) Inflammation of the muscular coat follow^s closely upon 
that of the mucous. To the abo\e sMn])toms, W(dl-defined local 
jiains are now added. These, lollowing closely upon signs of 
mucosal in\ol\(inent, are a sure indication that inflammation is 
spreading. 

(r) ln\ol\ement of the jieritoneal coat nearly ahvays occurs 
if the inflainmation is se\ere. This hapiiens, as a rule, only in 
acute processes; that the peritoneal coat may be in\olved in a 
chronic inflainmation is jiossible; but In far the \ast majority of 
peritoneal inflammations arise from an acute inflammation. If 
tlie attack is acute and the inflammation has aihanced to the 
peritoneum, there is then present a greater intensity of the cuta- 
neous hyperalgesia and referred pain. Following the onset of the 
local pain, also, in some cases, in which the appendix is so situ- 
ated that it lies in close contact wdth the parietal peritoneum, 
this lay(*r also becomes in\ohed in the inflammatory process. The 
local peritonitis is then manifested by exquisite local tenderness. 
With peritoneal imohement the sympathetic reflex symptoms are 
increased; nausea and vomiting occur, local peristalsis ceases, 
constipation ensues, distention of the bow’el comes on, and symp- 
toms of toxemia appear. These are accompanied by an elevation 



619 


OF APPENDICEAL PAIN 

^esnperature and a rise of the pnlso and respiratory rate. An* 
:^other sign' of importance (reflex in nature) is the cessation of dia* 
phragmatic breathing as soon as the peritoneum becomes involved. 
It is of importance, in deciding tlie I'xteiit of involvement, to 
tote the presence or absence of irritathe ])erifttalsis in the cecum. 
The manner of obtaining this is siahlenly and lightly to ])alpate 
over the appendiceal region, haxing, at the same time, the bowl of 
the stethoscoj)e over the eeeal region ; should tlu' j)eritoneum be in- 
volved, no peristalsis will take place; should the peritoneum not 
be involved, j)eristalsis will immediately follow. This sign has 
been elicited in many eases. 

(3) Adhes^iotus . — Should adhesions from the ajipendix drag 
upon the parietal peritoneum, the pain is sharply localized to the 
area of adhesion, is of a dragging nature, and is worse when cer- 
tain positions are assumed l\\ the ])atient. A right lateral ncum- 
bent posture often seems to lx* conducive to the induction of this 
pain. Active movements, also, as bending forward or backward, 
will cause pain, if the appeiidix is adh(‘n nt to the anterior abdom- 
inal W’^all. liowel distention, by dragging upon the adhering yicr- 
itoneum, will cause jiain, which ceases u])on the passage of the* 
bowel contents. Adhesions b(»twe(n the appendix and the body of 
the psoas muscle are often the* cause of the jiain felt hy those suffer- 
ing from chronic appendicitis when th(*y atteinjit to climb stairs. 

Distam' — Pain in apjiendiciiis is sometimes f(‘lt at a 

distance from the site of the appendix. These pains are due to 
stimuli transmitted from the site of the original h^sion through 
the nervous system to nerve collaterals. This stimulation is per- 
ceived as pain, and is felt as coming from the area of distribu- 
tion of the nerves originating in the centers irritated. 

The distant pains may h* classed as referred, transferred, and 
reflected. 

Referred Pain. — Referred pain is due to the transmission 
of the stimuli along the splanchnics to the related spinal centers 
in the cord, and the pain seems to be produced in the an^a of dis- 
tribution of the latter. Ry a study of the figures following, 
the lojegtion of the transferred pains may be seen. It is also 
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shown how irritation to any (livision of the eleventh nerve Witt’ 
cause a contraction of the rectus, particularly the segment supplied 
by the elfjventh thoracic nerve. Should the irritation be strong 
enough, the tenth nerve may also be irritated, and segments of the 
muscle above the part supplied by the eleventh may also be thrown 
into contraction. The figure's also show how dorsal cutaneous ten- 



of 
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Fig. 108. — Areas Supplied hy the Posterior Uranches of 11th and 12th 

Thoracic Nerves. 



The figure illustrates how appi'iidieeiil pain may be felt posteriorly in the* 
distribution are:is of these nerves. (Drawing modified from Toldt.) 


derncss and hinibar pain may be j)rescnt, tbc areas in which they 
are found being marked off on the ligure. Pain is, in some cases, 
also referred to the vaginalis testis of tbc same side, or it may be 
referred to the extri'ine low(»r part of the abdomen, or to the upper 
part of tlu' t big’ll. 

This reference is through the first lumbar nerve, which' is 
distributed to the lower abdomen and upper part of the thigh; 
also, tlirongh a small branch to the tuniea vaginalis testis. 

Transferred Pain. — lly transferred pain is meant that form 
of pain which is felt on the opposite side or at a higher or lower 
level of the body than the lesion causing it. It is due to the trans- 
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^ Inifision, upward or downward in the cord of the stimulus from 
die point of origin. » 

In the following drawing, inodifiod from Toldt, it may be aeon 
how an appendiceal j)ain may be IraiibfcMTcd across the cord and 
be felt on the opposite aide, the arrows imlicating the origin of 
the stimulus in the appc'iidix, it*^ c<»ii(lnctio?i lo llie thoracic sym- 
pathetic ganglion, and thence its traiisfi'n ncc cithc'r to the ante- 
rior or to the posterior dixision of tlu‘ n(M*\e, tlu* pain Ixdng felt 



PAlK 

Fig. 100. — Areas of Pain HErERiiED from the Afpendix. 

The arrows indicate the direction of the i(*ferr(*(i sensation. TIk* two sets 
of nerves arc ttie superficial and the deep nerves of the ahdoininal wall 
At the point whc’re they [lass throup;h the wall and heeonie .superficial 
pain is felt. (Drawing modified from Yoldt ) 

either in the anterior or jiostcrior ahdoininal wall. At ils begin- 
ning the anterior div'ision of the inrve li(‘s in clos(» relationship 
with the jicritoneiini, so thai any irritalifiii of the jieritoin nrri 
would cause pain, wdiieh w^nild he felt (itlar at tin* jioint of pro- 
duction, or w’onld he referred to tin* anterior ahdenninal wall. 
Irritation at this point would also ‘•tininlate the motor fibers 
in the nerve and .segmental contraetion of the rectus would result. 

Rejected Pain . — The sympathetic nerve supjily to the ajipen- 
diz is derived from the siiperieir mesenteric plexus, which re- 
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coivcs its supply from the ninth, tenth, eleventh, and poedUi^; 
the twelfth dorsal segments. It seems, however, that the origit^is^' 
chiefly from tlie (dcwenth and twelfth dorsal segments, the eleventh" 
being the one most often involved in appendiceal lesions. In case*" 




Fiob. 110 \M) 111. Aim\s OF CuTANEors Hyperaloesi \ IN Appendicitis 

CoKRLSPONDlNG 'lO THE 1 1 HI J)OUS\L AuEA OF HeAD. 

of very sudden onset, with sev(»re toxemia, reflected pain may be 
absent. It is also frisjuentlv absent in secondary attacks, because 
of the destriKdion of the^ ner\e endings, which has occurred in 
th(» primary attack. In these cases of reflected pain the pain is 
due either to inflammation or to distention of the appendix. 
That the intlammalion alone can cause it is well authenticated; 
while the fact that the reflected pain may suddenly cease on per- 
Toration of the ap])endix demonstrates that it also is caused by 
appendiceal distention. Figs. 112, 113, and 114 represent a com- 
plete drawing of many of tlu' reflected pains felt in appendicitis." 

Reflecti'd cutaneous hyperalgesia is difficult, if not impossible, 
to elicit, should ice or counter iriitatioii have been applied to 
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the patient a short time previously, because both reduce the cujM^. 
neons sensibility. 

Aceordin^ to Alannsell Moulliii (226, p. 516), ^^When hyper- 


esthesia is (letinilely assoeiated 
with oIIkt evidence pr)intin^ to 
an inilaiiiinat ion of tln^ af)])en- 
dix, it may taken as a clear 
imlieation that. th(» wall of the 
appemlix itself is involv(Ml and 
that, lhen‘fore, thoni»h tlu* in- 
ilammalion may snhsidr^, it will 
in all ])rohal>ility l(‘ave some 
]K‘rmanent alteration in the ap- 



Fki. 115. — T.o(\\tion AM) Radia- 
tion ofSymcathktk’ Hioflkctkd 
Pain in Ai’pkndk itis. 

1. Prohahlv indicates some traetion 
on the splenoeolic ligament from 
])ull on the eolon. 

2. Ai)])emlix is probably directed to 
left side, mesentery being derived 
from left. 

3. Appendix being directed up under 
the colon. 

4. Referred pain in early stages of 
appendicitis. 

5. Rcferreil jiain in early stages of 
appeiulicitis. 



Fio. 116 . — Location and Radia- 
tion OF Symj*athetic Reflected 
Pain. 

1. Pain in this case was referred to 
the sacroiliac synchondrosis. 

2. Pain was present over the sacro- 
sciatic notch and radiated down 
the leg. Appendix was found 
lying across the psoas muscle, 
being entirely retroperitoneal. 
No mesoappendix w^as present 
except about H inch at extreme 
tij) of the appeiidi.x. 

3. Same as 3 in Fig. 115. 

4. Pain over left kidney due to 
gangrenous appendix, no kidney^ 
lesion. 
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/ which later will necessitate operation. Sudden cessation 

of the hyperesthesia without at the same time any improvement 
in the other sjTnptoins often iiulicales that the appendix has ki- 
come gangrenous.” 

Figures 115, ll(i and 117 show ihe location and radiation of 
sympathetic reil(M*t(Ml pain. 



Fig. 117. — Areas of Hyperalgesia in the IItii Dorsal N'isceral Seg- 
ment Due to Aitenoicttis of the (Utarriial Type. 

The jiain (if ajipcndicitis is w(*II illnst rated in tlie acconijiany- 
ing case, in wliich tin? acntcj pain, pniseiit in the* ri^lit side, was 
associated with a W(ill-niarked hy|i(*ralp‘.sia over tlu* same area. As 
the subjective* ])aiii d(*creascd, tluj by |)e rallies! a also d(icr(*as(‘d, 
so that when the subjective pain was ^(me the latter also was 
entirely absent. Deep pressure over tlif? appendix area still 
caused pain, but no hyperak(*sia, so that the f)ati(*nt was tender 
but not liyperalgesic. This illiistrate.s tin; independence of tin; two 
symptoms. On operation the a])pendix was found (*!dar»(*d, swol- 
len, and very much inflamed. It exteridcMl along tin* right side of 
the abdomen, running up in the direction of the livcjr. Adhesions 
were not present. 

The following photographs are of a boy eight years of age, 




rhe area with the squares indicates h\ percsthesia of the 11th dorsal zone the shaded area In peralpjesia and the circle around the 
umbilicus the area to which the patient refers his pain The black dots indicati. the points of maximum tenderness, the one near the 
umbilicus the maximum point of tenderness of the 11th dorsal segment, and the one on the ihac crest the maximum pomt of tender- 
ness of the 12th dorsal segment 
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'J'yibo complained of severe pain in the abdomen. Examination 
j'^dbowed the following area of tenderness (see Fig. 118): ‘the 
^ shaded portion^ which iiHlicatcs tlic area of M‘nsiti\enesfc. to pain, 
fludi as to pinching; the cross-shaded perl ion, which indicates the 
area of sensitiveness to touch, and the dark sjiots, which indicate 
points of maximal tenderness (to toneh), which wc^re produced 
by deep pressure. Tlie circle around the undiilicus indicates the 
region to whicli lie referr(‘d his pain. 

At first there w’as thought to he* a ])ossihillt^ of malingering 
in this case, as on a second examination th(‘ ari‘a of s(‘nsitiveneas 
had moved slight]\, and on a third examination tin* an^a of 
cutaneous hyjuralgc'sia w'as much smalhr than on the first exami- 
nation, being about one-h.ilf inch snialhu* at all points. This idea 
was dismissed later, as it w’as ol>scr\(Ml in s(‘\(‘ral cases that the 
area of h>peralg(*sia ina^> (diaiige accordiiii* to th(‘ change* in tho 
position of the j)ati(*nt, and definit(‘l> according to that change; 
also that it becomes smaller as the eliseasc* progri‘sses toward a cure. 

Pain on the l(‘ft side in appendicitis ma,\, in some* cas(‘s, lie 
due to the position of the appendix on that side. l>(‘low are a 
few of the positions which the appendix may take, owing to a 
faulty rotation July, 1J)0S, |). lr‘57). 

Left-sided pain may also he due, in some* cases, to an inflamed 
appendix situated in the pelvis on the l(*ft side. 

Sympathefir pain, such as headache or geiK'rali/ed aching, so 
common in appendicitis, is the result of the action of the toxins 
(produced in appendicitis) on the centers suj)pl,>ing the areas in 
which the jiain is present. 

In connection wu'th alierrant pains in ayipendicc'al inflamma- 
tory states, it is a fact that, in many of these so-calhd pains, there 
is a separate anatomical basis for the pain-sensation. Apjiendicitis 
and colitis, says Lockwood ( 127b), are often closely relate<l, and 
in those cases which had jiain over various parts of the colon 
there was also associated a mucous colitis, wdiich was the underly- 
ing cause of this most prominent and distressing symptom. 

In-regard to involvement of the colon in appendicitis and its 
relationship to pain-production, the reader is referred to the sec- 
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Figs. 119 , 120 , and 121 .— Pain in the Left Side in Appendicitis. 

Figures show the positions which the appendix may as.sume because of a faulty migration, and how from local conditioDfi^ 

peritoneal irritation, etc., pain may be felt on the left side. 
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' tiou on diseases of the colon, where the pain resulting from colonic 
involvement is carefully reviewed. 

In this connection it is well, also, to recall the fact that epi- 
gastric pain, occurring at some late stage of ap})eiidicitis, or dur- 
ing the course of the disease after tlu* pain has l)e('n localized 
in the right iliac fossa, is almost ])athognomonie of a peritonitis 
(W. D. Stanton). 

Tenderness in Appendicitis.— Tlu* following are Robinson's 
(265, pp. 414-4.10) eonelnsions in regard to the ]>r('senee of super- 
ficial tenderness in disease of the appendix: 

disease of the vermiform ai»pi‘ndix. <>r in disease originat- 
ing therein, eiitanefiiis tend(*rn(‘ss is sonu‘tim(‘s pres(*nt, most com- 
monly in tlie skin innervat(‘d from lli(‘ c‘l(‘venth dorsal s(‘gmc^nt 
of the sj)inal cord, but also staiuMimis in the tt‘rritory of the 
ninth, tenth, and twelfth dorsal, and ])ossibly the (?ighth dorsal 
and first lnnd)ar segin(*nts, 

^‘According to Sh(*rren (2td5), th(‘r(‘ an' IhnM' ehif'f forms of 
cutaneous tenderness. The first is in the form (d* a broad baml, 
extending from about the lev(*l of tin* first lumbar vertebra around 
the anterior surface of the body, having a general <lownward 
direction, and ending below the umbiliens. Its loW(‘r edge* rides 
over the crest of the ilium. The entire* banel e*lose*ly corresj^onds 
to the area of sensory distribution eif the^ ede-ve'iith eleirsal segment. 
The second area is triangular, its n])pe’r bonnelary hewing on a 
level with the umbiliens, its ape*x ove*r the* e*re st of the* ilium, and 
its base on the right sieh*, le)warel ihe? meelian line eif the boely.’ 
The third area is fonnel abemt the rnielelh* of a line* je)ining the 
umbilicus and the anterior snpe*rior s])ine*. A (M>rr(*spe)nding area 
is on the back just above the iliac cre*st. 

‘‘A patient displaying an area of snp(*rficial tenderness of 
one of these three d(*fined varieti(*s is, in the great majority of 
cases, suff(*ring from appendicitis. Xevertheiless, many other 
diseases may resemble app(*ndicitis in this res]:)cct; for instance, 
renal colic, perforated gastric ulcer, intestinal colic and perime- 
tritis. 

^^^Xnflammation of nerve trunks is not the cause of this symp- 
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tom, for the latter may occur in skin supplied by the post->prinioiiy 
diviKions of flu* npinal nerves. There is little evidence as to the 
imniofliiitf* caiisc* of this reflex tenderness, but it is probably due 
to irritation ol the aflFerent ner\'es fn)m the appendix. The irri- 
tant is p(»^sil)l\, in soiru* eases, tension; in others, it is almost 
eertainl,> something diffcn'iit. Tlu* SMnptoiii is found in a 
ininorit\ onl> of the eases of aj)p( mlieitis seen in liospital prac- 
tiee. It may, while* a eas(» is under ol)ser\ ation, vary in charac- 
ter or (lisiip|)e.ir altogether. During the ])ro^ress of an attack, it 
may app(*ar in a jiatient in wliom it lias not orifi^inally been 
present. 

‘‘(hitaiK'oiis timhrmss is fouial as fre(|nently in subsequent 
as in first atla(*ks of apiauidieitis. It mav jxTsisf long after all 
oth(*r signs of the* disease ha\e disap])( an d. 

^‘The prognostie and th(ra]u*utie sii»nifieai»(*e of eutaneous 
tenderness, in eases (d‘ apjM ndieitis, is sliglit. It is soniew'hat 
less oft(*n found in easi s of al)se(*ss than in ()th(*r eas(*s. When 
the symptom and ahseess eex'xist, the abseess is usuall^y only a 
beginning process. 

‘‘(^ases of wu’d(*spr(*ad jieritoiiitis, set up by ajipeiidieitis, may 
displa> large* are*as of e*utane*ous te*nele*rne*ss ene»r the* right side, 
or o\e*r the whole* e)f the abdmiien.” 

T( ss ns n Si/mplom tn Appt ndi'cttis , — In tw^o hundred 

anel fort\-se*\en e*ase^, repeirte'd by She rren (2(>7), anel Robinson 
(2(ir>), h} ])e*ralge^ia w'as found in (JO, or 2().7 jK*r cent.: sixteen 
•times as a e*omplete band; thirt;N-tw’o times as a triangle; four- 
te(*n times as a circular speit ; anel thive times as a large, irregu- 
lar area. 

She*rre*n makes the* statement that tenderness may be absent 
in attae'ks after the tirst, if the first attae*k was of sufficient sever- 
ity to destroy nerve tissue in the w’all e)f the appendix (265, p. 
SOS'). The numbe*r of cases examined by Robinson was one hun- 
dred and tw’(‘nty-three, and the proportion of positive and nega- 
tive eases wnis 21.1 and 78.0; but, as Robinson says, this does 
•not invalidate Sherren's statement, for the occurrence of previous 
attacks may dispose the sufferer to superficial tenderness, and so 
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icuMu? up xur the cases in which nerve tissue has been destroyed. 
He further says that the eases he has seen are the severe and 
neglected ones ; and that in the milder eases, which are seen in 
private practice, the prchcnce of ]>ain is more common. 

^ During its disappearance, as the other symptoms of the dis- 
ease clear up, the areas of ln]KTe8tlu‘aia assume many irregular 
and migratory sIuijk's. 

Another conclusion of Slierreirs is that the disajjpenrance of 
cutaneous In p(*ralgesia, witlumt improMuiauit in the gen(*ral con- 
dition of the ])atient, is a sign of perforation or gangnuie, and 
should he the sign for immediate opeu'ation. Ihuiiu^tt (142, p. 
1005) (piestions the entire accuracy of this statement. 

According to Sherren, als<» (205, ]>. th(‘ ])res(‘nce of 

cutaneous tc'inh'riicss is no (*ontraindi(*ation for o)>(U‘ation. AIh 
scesa may form and g(‘in ral p(‘ntonitis (le\(‘Io|) while* it is pres- 
ent. Of twentysi\ positive cases, Rohinson found ahscc'^s in 
eleven; gangnno in nine; perforation in se\(*n; and gen(*ral ])cri- 
tonitia in three. 

‘‘llovve\er, abs(‘nc( of cutaneous hy|)(*ral 4 »(*sia is of great im- 
portance. Absence of cutaiusms h>peralgesia in a ji.itient coming 
under obser\ation earl\ in tlu* tirst attack of afipendicitis is a 
sign of gangrene of the appendix, unlesh tlie case is obviously mild 
and is getting well rapidly. ( Robinson is in ac(*ord with this state- 
ment.) (hitaneous tenderness, as a rule, is abs(»nt in cases 
of abscess of the apjieiidix. (This is tnu* in two out of three 
cases.) The age of the jiaticnt and tin* jiosition of the apjiendix 
have no influence on the cutaneous hyperalgi sia. (hitaiieous 
hyperalgesia is occasionally of us(‘ in the diagiu^sis of appendi- 
citis. (^itaneous hyjieralgesia, in the area which is a'-sociated 
with appendiceal disease, g^iurulU is an indication of ap])endi- 
ceal involvement, though of mressity it is not a pathognomonic 
sign, for it has also been noted in othcT conditions, such as per- 
forated duodenal ulcer, intestinal colic, and jieritonitis. In a case 
of perimetritis the area of hy])eralgesia was in the form of the 
small circular patch, already described. This may be the same 
as Morris’s point or area of tenderness” (Sherren, 205). 
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VarictivH of Tenderness . — In acute appendicitis two varieties 
of tendcnuss aro prcsc^nt: (1) tenderness to superficial irritation 
in whicli o\(*r certain areas li^^ht pressure^, as the drawing of the 
point of a ])in ov(*r the surface, jiroduees pain. These areas of 
t<Mi(l(‘rne^s are hut refh X(*s from the \i.sc(*ra, and correspond to the 
zones Head lias uorked nut for the c*h*\(*nth and twelfth dorsal 
se^meiil>.. K(‘c*(*nlly Klsher^, of i\c*w \'ork, lias confirmed to a 
lar^e ( \teiit the earliiT oliscrvatioiis of Head. Tin* ])oints of most 
e\(|iiisi(c tenderness ar(‘ hut the maximal t(*niler jioints of Head. 

ifohiiisoii sa,>s (205, ]i. j that it is ‘^remarkahle, in all 
definite* cases (d’ a])|K ndic'itis, how d(*finite is the line of tender- 
ness 1)( tween the t(‘n(l(*r and non-tender are*as.’^ 

This siip(‘rii(*ial te‘ndern(‘ss ^e‘ne‘rally eieriirs during the first 
|^At1a(*k, which may he* a ve‘rv mild erne*. In some (Mse*s the eliscom- 
tfort may he the* result of a mild inflammation e>f the mucosa, while 
'ih oth(‘rs for the* jiain jiroduction it is necessary that the perito- 
'lieum he* in\ol\e‘d. 

Shorren (207, 025, j). thinks that a suj)erfie*ial tenderness 
J'is due to stimulation of nerves within the appendix, the re*sult of 
intralumenary tension. This statenie*nt is disputed hy Uohinson, 
\\du) says that “inllammatiou and the jirodiicts of inllammation 
are cajiahle of acting ju'^t as well.^’ lie* savs further, that “tensiem 
may (*xist without te‘nderm*ss, t(*nderne*s^ mav he ])reb(*nt wdthout 
tension, and the m(*re d(*st ruction eif the afl’(*rent nerve fibers or 
endings does not se*em to alndish the s^Miiptom in all cases, any 
^more than tension on them of ne(*essity ])r(jdm*es it.” 

(2) Tend( mess on dap presi^urc is always an indication that 
the inflammation has s|)r(ad to the p(‘ritt)neuni. It is generally, 
also, an indicat i(»n of an ahse»(*ss formation, in which the parietal 
peritoiKMim take-s part. Should the peritone'al involvement he con- 
siderable, subjective* ])ain wdll also be associated wdth the tender- 
ness, and the muscles over the })ainful area will be contracted. 
This contraction is due to the ben(*fieH*nt irflex of Hilton, in w^hich 
the muscles ov(*r an (inilanied) area supplied by the same nerve or 
nerves contract. 

Ill chronic appendicitis the tenderness is due chiefly to the 
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ltdhesions which are present. In this condition palpation of cer- 
tain areas seems to be particular!}' painful. The increased pain 
is due to the much greater pull or drag ii})on the band of adhe- 
sions, resulting from the jialpatioii. P(‘ristaK}s of the howol will 
also cause pain. In examining j)atients for entaneotia tenderness 
see that no poultices, coinj>re'^ses, fonientatimib, or ice have pre- 
viously been used. 

Tenderiuss may also he found: 

(a) In th(* lumbar ngions wlu‘u the ap))Midiv r(»troeecal. 
Here the tenderness is prohahl} due to direct pressnn exerted by 
the cecum ujion the aj)]>(Midi\. 

(b) Vaginal palpation m.i\ pro<luce |>ain if tlu» app(Midi\ lies 
in the pehic caMt\. It is \er\ hard in this c(unlition to distin- 
guish b} palpation an appendix fr<»m an intl.inud l«ill(»|)ian tuhej| 
Ilowexer, the other signs and s\m|)tonis |>n*s(‘nt in aj)p(*ndicitifi 
aid ill the diagncisis. Should the ap|K*nclix be in tli(‘ pcdvis, dofw 
cation and micturition, due to th(‘ traction (‘m rted upon tbe 
pendix by the adhesions ^^hich biml it to the bladder or to 
rectum, may 1 m» ])ainful. Pain may also be pnsimt on bending^ 
and straightening of tin* thigh. When this is the c.ise, the appcu-^ 
dix lieb on and is adlau’ent to the psoas muscle, and the jiain is dud 
to pressure and traction, the r(»^ult of movement and contraction of 
this muscle. 

(r) Transabdominal t( nderness.- In many cases a typical ap- 
pendiceal jiain can be jiroduecMl in the area cd ap|)endiceal reflec*, 
tioii by making pressure* over the colon at the eorr(‘s|)oiiding pointy 
on the left side. This area corresj)on<ls rather closely with Mor- 
ris’s point of tenderne'^s in tubal and ovarian diM*ase. Kov'sing 
(Ref. 100) makes no imuition, however, of the jiresence of tubal or 
ovarian disease, but states that in more than one hundred cases 
it xvas never found unless there was semie affection of the cecum 
or appendix.^ 

' Dieulafoy had first indicated the contraetion of tho abdominal inuscles 
as an indicator of intraabdomin.il infiaiiimatory states — the so ( ailed muscular 
defense, defense musculaire. This symptom is a good indication that gan- 
grene or perforation, with beginning tree or circumscribed peritonitis, has ab 
ready taken place. 
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Special Points of Tenderness . — The presence of pain at 
Burney’s point lias long been regarded as symptomatic of appen* 
diceal in\ol\enient. This point is situated one and one-half 
inches from the anterior superior spine, on a line running from 
the anferior superior spine to the ninhilicns. Pressure at this 
s})o1 Inis l)e(‘n held to Ih‘ prod net i\(^ of jiain in diseases of the 
a|)pendi\. Tins area cif pain is not constant, but it may be said 
iJial in general its jinsenee indieat(‘s appendiceal involvement, 
while ils a!)senc(» is of no sign itica nee. In no ease is its presence 
in any wa\ coniKcteil with the location of the aiijiendix. In fact, 
Lan/ has shown that, as a rule, the ajipcndix is soim distance 
away from the ]iainfnl spot, and generally is below it. 

J\lorris, of New ^'ork, has d( scrilx^d a point of tenderness 
about on(‘ and one-half inclus from the iiinbilicn-, on a line ex- 
tending from the na\(*l to the ant(U*ior superior spine of the ilium. 

In refer(Mic(* to this point and its diagnostic \alue, the con- 
clusions of Hubbard are pertinent. He says that, ^‘this tenderness 
is due to a huider lymjih-gland, which has drained the region of 
the appendix, and ther(» is nothing absolutely diagnostic in its 
prescnc'(». In acute a])p(*ndicitis tendernc'ss at IMorris’h point 
is of less im])ortanc(* than the sMuptoms caused by th(‘ appendix 
itself. Ho\\e\er, in chronic ajipendicitis t(*nderne^s at Morris’s 
point may be of distinct di€ign<)stic \alue. Tenderness at this 

Permnn (80b) had in a roport of appendix oases (appearing in the Hy- 
ffeia for ]9()4, p 797) spoken ot right sided pain produced by pressure in the 
lett iliao region in a case ot appendicitis At the present tune this symptom- 
complex 18 known as Ko\ sing’s sign The best way to obtain the pain is to 
lightly tap the abdomen on the lett side, while the patient breathes quietly 
and relaxes the abdominal muscles 

Pei man argues with Hotmail and llausman that the pain is not due to the 
stretching of the cecum due to the pushing up of the colon contents, but rather 
to the jiiessuro cariieil directly trom the palpated to the inflamed area. If the 
sign IS present, in chronic or in inter\al attacks of appendicitis, it is due to 
adhesions When present in acute attacks, the appendicitis is not simply a 
cata^hal form, but is a pathological case of the most severe kind, either a 
beginning phlegmonous infiltration or gangrene with threatening perforation. 
The sign may also be present in salpingitis. In a few of those cases and in 
pelvic peiitonitis Pei man (80b) has observed it. 

Laueiistein (.'idb) also doubts the value of this sign, and believes that 
Bovsing also will in the future change his mind regarding its absolute sig- 
nificance. 





. WITH P-A^ IN j^pp'endicitis ^ ' 

eyen though th^ only physical sign, by the rule of chance, 
^3^Bik08 the diagnosis of appendicitis probable. When combined 
l^ith tenderness at McBuriiey’s point the diagnosis becomea more 
/'"certain. Its absence does not rule out appendicitis, and its pres- 
' feop© does not make the diagnosis of appendicitis absolute, for it- 
may occur in other conditions besides appendicitis. The point 
has by no means the importance given it by Dr. Morris.” (See 
areas of reflex tenderness, Head's zon(‘s, in a|)|H»ndicitia.) In 
hernia of the appendix the jmin is more or l(‘aa diffused around 
the umbilicus, or lies in lh(^ lo\v(‘r abdonuMi.. It is described as 


colicky in character, sometimes as a dragging s(‘nsation which ib 
felt in the right iliac fossa. (S(‘e the relationship between the 
dragging and the location of the juiin, which is the same as in an 
early case of ap|)endiceal inflammation.) 

Symptoms Associated with Pain Production in Appendicitis. 


— Rigidity of the right rectus is an almost invariable ac(*ompani" 
ment of appendiceal inflammation. It is most mark(‘d in the 
muscular segments locahMl immediately above the ai)])(mdix. 
Should rigidity suddenly incr(ias(‘, and becomes general over the 
entire abdomcm, with a sudden increase of j)ain, it is an indica- 
tion of d rupture of the apixuidix, or of a sudden spread of the 
inflammation, so that a geiuiralized peritonitis has resulbid. 

Constipation is one of the asscH*iated symj)tom8 of appendi- 
citis. It is due to a reflex arising from th(i inflamed organ. Often 
the reflex peristalsis can be aroused in a normal int(;stine by the 
pressure of the bowl of the s1ethoHc*(ipe. A w(;ak or absent ])eri- 
stalsis is an indication of the sj)read of exacerbation of the inflam- 
mation. 


Motion is generally interfered with; climbing the stairs is a 
source of pain, especially when the appendix lies upon the psoas 
muscle. The reason of the much greater pain when the patient is 
walking or climbing stairs is that, in these conditions, there is a 
concomitant contraction of the psoas mus(de and the abdominal 
wall muscles, and the appendix, caught between the two, is sub- 
ject to considerable pressure. Often the first indication of peri- 
toneal pain has occurred during the drawing on of the shoes. 
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Posture. — In appendicitis the patient usually assumes a rCr 
cumheiit dorsal jiostnre, with one limb, usually the right, drawn 
lip, and ill sonie cases lies with the right limb thrown over the 
left. Ill iniiny, esjx'cially after an abscess formation, or when 
adhesions are jiresent an<l the bowel s(*gnients are bound to- 
gclIuT, a left lateral ])ostiire is very ])ainfiil ; this is due to the 
drag and pull upon the adhesions l>y the weight of tlie bowel in 
this position. It is c<iininon for pati(‘nts with appendicitis, when 
walking, to bend tin* body forward and step lightly. 

Jarriui), such as occurs in running ami jmn])ing, frequently 
causes jiain. Any spasmodic movcnmmt of the dia])hragm, such 
as takes place* in vomiting, ci)nghing, and sneezing, also gives 
rise to pain. Percussion of the abdonu'n also produces it, and it 
is claimed by Schmidt that tifteii by this ni(‘ans the delimitation 
of [lain is inon* aecnrate than by any oth(*r. Tlie pain is greater 
wJien percussion is made* dinn'lly over the* nu'dian line* than when 
it is niad(* to eitlu'r si<h‘, lu'cause ln‘re the i)rot(‘ctive action of 
the mnscl(‘s to the abdominal viscera is lacking. 

During app(*ndicit is jnrssure on the abdomen is very painful, 
particularly so if to tlu* a[ip(*mlicitis [)(*ritonitis has beem added. 
When this ensues vomiting generally occurs. In some cases of 
a])pendicit is, pain can b<* [irodncixl by [lalpation ujion the ojiposite 
side of the abdomen. .\noth(*r m(*ans of diagnosing apiiendicitis 
is to d’lsloul I hr colon with gas. As soon as the gaseous dist(*ntion 
reaches the appendiceal ri'gion, pain is jiroduced by disturbance 
of tlu^ cecal relationship if peritonitis is [iresent, or by ajipendi- 
ceal distention should only the a|)pendix be involved. However, 
this is a dang(*rous ])roc(*dure, ami should be used, if at all, only 
in chronic cases. 

Sudden imu’ease in the sensibility to pressure is indicative of 
ext(*iision of the iiitlammation. The sensibility may be so great 
that even the weight of the bed-clothes is unbearable. In some 
cas(*s distention of the bowel may also cause great sensitiveness to 
pressure. Pain on jiressure under the costal margin is chiefly 
of peritoneal origin. 

The pain of ajipendicitis, in many cases, seems to be induced 
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1 pefistdlsis. Many a sufferer has been aroused in the middle 
\S-6t the night by the most severe cramj)s, which the later progress 
of the case proves to be of a})]>eiidieeal origin. These come on at 
the time intestinal j)eristalsis is in<\st active, that is, from live to 
seven* hours after eating. In soiiu* cas(»s tlio ingt^stion of cold 
food or drinks will incite active peristalsis and thus cause pain 
(Schmidt). 

Differential Diagnosis. — 'fhe ])ain of a]>pendicitis should bo 
diagnosed from: coliils, which geii(*rally is not ])roduclivo of 
pain; but if it is, the accompMiiying diarrhea, with its content 
of mucus, is sufhci(*nt for a diagnosis; inlussuscrplittn, in case of 
tumor formation. It is v(*rv diHicull, in many cast's, particularly 
when pain is very st'vert', to tleciile wht'thtT tht' contlition is one 
of appendicitis or intiissusct'ption, (‘specially so shoidtl tlu^ condi- 
tion be associated with vomiting and constipation. 

Gall-bladder and (jall-slone rolir pain may 1)(‘ diagnosed by 
the higher area of cutan(‘ous hyperalgesia; also hy tin* an^a of 
local tenderness ])res(*n1 in th(*s(‘ (*onditions. I'yplioid freer, espe- 
cially wdi(‘n it is of sudden ons(‘t and comm(‘n(*(*s as an acute alh 
dominal pain, has on mor (3 than om* occasiem l)(*(*n mistak(*n for 
appendicitis, and the ])atient has Ikm ii operated on under that mis- 
taken diagnosis, in some (*ases with disastrous results. (huKjrally, 
in these diseases (tyjdioid), the jaiin, while seven?, is still h(‘arahle, 
and, as a ruh*, there is not [)resent any consid(*ral)l(? amount ()f 
abdominal rigidity. The temperature also is of the, ordinary 
typhoidal type, high in tin? evening and low in the; morning, while 
in appendicitis it is more constant. Tin* blood count in typhoid is 
also low in leukocytes, while generally, in aj)pendicitis, it is high. 
Should the i)ain occur later in tin* disease* (about the third week), 
and be a.^sisdated with abd(»minal rigidity, fufrforat ion should b(? 
sought and carefid imjuiry slumld fx; made as to the type and 
character of the jtain. A constant, .spreading pain, very sharp and 
severe, generally indicates a s])reading ])eritonitis. 

Ovarian and Tubal Disease . — In the diagnosis of appendi- 
citis from right salj)ingitis or oophoritis, the presence on the right 
side of tendeiTiess, which is increased and, at the same time, 
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is assofiatod Avitli subjective pain at the menstrual period, 
criterion of worth. In tliose conditions wliieh closely simidaW*^ 
both appendicitis and ovarian or tubal involvement, it must 
be* forgotten that (dlher or all may siinultaueou'-ly exist, and that,'^ 
if they d(» so, Miiiplonis of one or of all three* nia\ be present. If 
all ot th(*s(* or^jii^ are acutely inHaiiied, a<lhesioii‘, will remain 
after the* iiithiinniation sidi^ide*’^, and th(*M* adhesions will be a 
j)otent cause for ])ain prodii(*tion in th<‘ futiin*. A jioint of some 
imj)ortaiice to reineinlMu- is that paiii' dm* to in\oI\ement of the 
penitalia are never, <ir verv seldmii, inllii(*nc(d bv the ingestion of 
food. \’a<'iiMl ( \aniin.it loii iili\ ludp to (d(Mr tiu* dia^iosis, 
lhoui*h \\li(*n th(‘ a|)|>eiHli\ is in tin* p(d\is it ina\ lu* difficult to 
dinVu'C'Utiatc* 'ap|)( ndudl Is from tnh.d disease*. 

It jl(ft nn( pit I osfs lias lu*en inistalvtni lor apjx ndicitis, but the 
uriimry symptoms of tin* l<n*mer, with the* historv of the di&ease, 
should rend(*r easv the diaitnosi^. 

rnlital (ttl( ulus' has a p.iin that is very sharj) and severe, 
and soon after the* (*(*ssation of tin* ])ain, or, if tin* alta(*k is pro- 
lon^(‘d, (Inriiii* it, blood ma\ be prc‘s( nt in tin* nrim*. 

t^tiitlua (*onld hardl\ be* niistak< n for a])p( ndieitis, though 
appendicitis with ndV i-h d or n ih \ ]»ain down the back of the 
thigh has be(‘n mislak< n foi sei.itica. 

Can uttttud oj IIk <<(tnn is a condition assendated wn’th tumor, 
emaciation, and sii»ns of a i»radnall\ increa'^inii intestinal obstruct 
tion. 

Lumbatjo can hardl^ be confus(*d with a]>])(‘ndicit is, even 
in those cas(‘b in which apj)endiceal ri*l\‘rred pain is felt in the 
back. 

Pvtilonilts has luen mistaken for a])pendicitis. This can 
hardl;\ ha))])en wdth a can fnl observer, for the bilateral and deep 
tenderness, g(*nerali/(*d, with tenderness on vaginal and rectal ex- 
amination cannot but bt» inlerpn^ted as due to ])eritoneal 
involvement. Tulx nitloii^ pinlomti.s, in which the hsions are 
confined to the* cecum, is verv difficult to diairimse freun chronic 
appendie*itis. The* more chronic ceiurse, the tuberculin reaction, 
the presence of a focus of tuberculosis elsewhere, the very slow 
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no history of an acute attack, are dia^ostio criteria 
Ip tcary great value. 

BMrmiterine pregnancy has also been mistaken for appendi- 
:6|iiSy but the presence of fluid in tlu» cul-de-sac of Douglas, the 
iiistbry of pregnancy, the pn^sence of aiuMuia, and the passage of 
:fiome bloody discharge from tin* utc‘rus h(*lj) in the diagnosis. 

Erythema (wudatiruni muHi forme sometimes causes a pain 
resembling append icc^al <*rises. 

Sagging loops of intestiiu', or omentum, by ]>ressure upon the 
external abdominal ring, ])rndnc(* pains that clos(*ly resembh' those 


experienced in chronic appcMidicitis. 

Cheinisse (404, ])|). 1-12) describes a condition which is fre- 
quently associated with syphilis, influenza, or hyst(M*ia, in which 
there is considerable pain anmnd Alclhirmy’s point. The diag- 
nostic differentiating points an*: the absence of l(‘uk(H*ytosis, 
fever, and rapid pulse, l^iinfnl j>oints may alst» exist at the exit 
of certain nerves. The abdominal wall, also, is not rigid, and the 


pain, as a rule, is not confined to one definite location. A variable 
tumor is felt. 
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TJIK J.IVKH, HALL lil.ADDER AND DUCTS 

GENERAL CONSIDERATIONS 

Tlio livfr is !li<‘ irljiiid in llu* ImkIy. T|. is subject to 

diseases similar In llm.se nf oilier alaiids, and alsri In additional 
dislnrl)an(‘('s, fuiu*linnal and anatnniic'ab dm* In its different 
siriieliin* and fniietinii and In its intimate relal inii>liip with the 
di^'(‘stiv(* apparatus. 

Tlie jiainfid disorders alleetin^ tin* liver as a glandular organ 
are enngestinn, inllammal inn, adhesion, and dis])]ae(‘m(mt. 

The painful <lisnrders all’eeling the liv(‘r and gall-bladder be- 
eaiis(' <d* mndili(Ml .'^Iriietiire an* inllammalinn of the gall blad- 
der, intlammali<m (»f tin* duels, nbstruelinii nf the duets by foreign 
IxMlies nr new gnml lis, atlhesions, ete. 

Nerve Supply. — Idie nerve supply to the liv(T is sympathetic. 
It does not, as many liav(» thought, derive* through its convex sur- 
face a jiarlial supply from the branches of the intercostal nerves 
distrihuli*d to the donu* of the diajdiragm, nor does it have any 
connection with the phn*nic, JJanstroin being unable to trace a 
single branch of the phrenic nervi* through the siispensoriuni liga- 
ment to the ca])snle of the liver, also no twigs from the intcrcostals 
con hi Ik* found extending to the surface of the liver. The syinpa- 
thelie. fibers are derived mostly from adjacent sympathetic plexi 
and ganglia (cieliacum, etc.), which in turn are connected witL 
well-defined segments of the cord. The cord segments involved in 
diseases of the liver proper are the eighth and ninth, and some- 
times the tenth dorsal, while the fifth, sixth and seventh dorsal 
segments are involved in disease of the gall bladder. The outlines 
540 
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of the segments, with their maximal points of tenderness, are 
' idiown in the annexed figures. The maximal points of tenderness 



Fig. 122. — Atib:as ov Refeuub:i> Fkj. 12:5. Aiieas of KEFEUUFiD 
Pain in Liveu Disease: An- Pain in Livek Disease: Pos- 

TEUioK View. (AoimdiiiK to tehiou View. (According to 

Head.) Head.) 

of these zones closely corri'spond with llu* areas in which i)aiii and 
tenderness are felt in <Iiseas(‘s (»f th(5 liver and ^all ^hnhh^r. 

The vagus also assists in tlie liver inn(*rvation ( Kdgciworth). 
In some cases of eominon duct disease, (‘specially wh(‘n the an^a 
near the junction of the he])atic and cystic duct is involved, the 
pain-producing stiinnlns is carried* thrcaigh the; hrancdi from the 
adjacent sympathetic plexus to tin* left, vagus, and thence to the 
fourth and sixth dorsal .segments, from whence* it is reflected to 
the chest wall in the distribution area of th(*se s(*gments. This 
exjdains why ])ain is sometimes felt in the l(‘ft anterior wall 
of the chest, at about the level of tluj fourth or fifth costal 
cartilage. 

The accompanying .«ketch (Fig. 125) shows how pain irrita- 
tive sensation may be carried from tlie vicinity of the hepatic 
duct to the vagus, and thence pro])agated through the sixth or 
fourth ganglia of the sympathetic to the adjacent cord section, 
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from whence it is carried to the brain^ and is felt as coming 
the somatic (]istril)ntioii area of these segments. The maximal 
points of tenderness in these segments are shown in Figs. 122 
and 123. 

Pain in tlie riglit slionldcT in liver disease is transferred 
through the right phieiiic. ''I'liis liaj>p(*ns when i1h‘ diaphragm is 
in\nl\ed 1)\ a lMnj)litmgiti«« spreading from 
an inflame*! lixerorga!) l>la*hlc‘r. The draw- 
ing «»n the next page slinw’s the paths of cora- 
iniini(Mt i*ni ]M‘t\\(*en iIk liver and tlie cord. 

The li\(‘r itself i'^ imt \<r\ s(*nsitive to 
p.iin-prodiieing stiinnli, for Lennander was 
able to appK *1 ‘-trong faratlic or galvanic • 
enirent t<i the surface of the liver above the 
g.ill hhnhhn* without (‘\eiting pain. lie also 
claims to have s(*ptnMt(‘d the gtill bladder 
from the liver as far as th(‘ ev^tie duet with- 
out tilt* production of jaiin. Tlie sensations 
of ]>n^snre, cold and luMt are alnent from 
the liver, as will as from tlu» stomach and 

Fig. 124 .— Aunvs ok Hiiwevtu-, tilting of tin* liver, or 

l^LFUiiura) PviN IN pulling on the common duc*t, will cau-^e pain. 

Liviou Disi: vsK- Acconling to .M.ivo, tin* nuj-^t s(*nsitive 
IiATER\LV 1 LVV.(Ac- • i i- . , ... 

cording to Head.) ‘‘>’**‘* ^1*^' vicinity of the 

common bile duct about the neck of the gall 
bladder. This are.i r(*ceives tilainents from tin* eleventh and 
twelfth dorsal, and the first lumbar nerv(*s. Tln‘se lurv’es also 
supply the diajdiragm, and thi'' relationship probably accounts for 
the spasm of the dia])hragin so often asstudated w'itli gall-stone 
colic. Jt also accounts for the disturbance of diapliragm.itic action, 
even under deeji anesthesia, when in operating in this region pres- 
sure is uuuh* on this area. AIur])hy\ * sign owes its presence to 
this reaction; for as soon as the sensitive area around the gall 
bladder is j)ressed against the examiner's fingers, there is a sudden 



*For a description of Miirpli) ’s method of eliciting this tenderness, 
under Gall Bladder Disease. 
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^tertrietion of inspiration, and the characteristic grunt or groan as 
didacrihed by Murphy occurs. 

The liver, as has booii shown, is supplied by both the sym- 
pathetic and the eerebro^'inn.il nerxt's. Its (•('rebrosj)inal nerve 
supply is deri\e(l from the left \.n»ns thioncli a eoinmnnieating 
branch which passes from the mr\e ])1( \iis on the anterior sur- 
face of the stomaeh; tlunei jt is distributed to the substance of 



Fig. 125 — Rllaiionshic of NLiivn »Si pply or Livkr to CrnrnnospiNAL 

AM) Si MPA 1 III* IK SrsifcMS. 

the li\er thioiiuli tlie ]i”ani( ntniii licp.it leo (IucmImi il( to the trans- 
verse fisMire. The ner\('- .iceomp.ini tin .iilciics .ind .ir(» dis 
trilmted in thdi w.ills. This is inipoit.int to MiiifinlMr, tor it 
has a definite be.irinii; on the jnodiietioii of pain in (oru^estivo 
states of tlie liver 

Examination for Pain. IIh ^lach* of intriisiti ol pain is of 
little giiidina moiiKiit in tin diagnosis ot disease ^ of the livrr or 
of its appenela^re^. In maii\ e»f th< ^-e eases the patiemt is almor- 
mally sensitiie and is irmst mitable, so that a variety of subjective 
symptoms, either painful or otheiwise, are exyierienced. Under 
these circumstances, local tenderness is most useful in defining 



644 


THE LIVER, GALL BLADDER AND DUCTS 


diseases of tliesc* organs. It may be elicited by: (1) palpation,. 
(2) pcr<Missir>ii, and sensibility examination. Palpation is of . 
the most value and is the method universally employed, the use of 
the other two being, as a rule, confined to those who are accustomed 
to enij)lr>y in their exaniinatifnis the rc*fineinents of modern tech- 
ni(|iic*. Pal|)alion slaiiild be attempted only with tlu‘ patient reclin- 
ing, with the abdomen flaeeid, and th(‘ kii(‘(*s drawn np.^ 

With th(^ abdomen re laxed the haml is [daeed Hat iijion the an- 
terior surface with the linger tips din‘eted toward the liver. For 
this jmrpose it is best to use* tli(i right Iiand and to stand at the 
right of th(* patient. 1'be ti|>s <»f th<‘ lingers may iinw l)e pressed 
into the abdominal wall below tiu* er>stal arch at about the level 
of th(' ninib or tenlli rib, and tb(‘ jialitmt is r(M|n(*sled to take a 
d(*e|) ins|)iral inn. I f, during or at the acme of inspiration, j)ain is 
f(*ll, it is an indication (d* eilh(‘r a ]K*rib(‘|)al it is or a gall-bladder 
disorder. lingers should tlam b(‘ nunoved to tIu* area of the 

gall bladder; tin* jialieiit is raised to a sitting ])ostur(* and another, 
deep ins|)iralion is taken. Sboubl there occur a sudden stopping 
of th(‘ inspiralorv movenumt, accompanied by a grunt, gall-bladder 
disease is ii'dical(‘d. If mdliing special is notiecul on this proce- 
dure the palieni is again <lirected to lie flat, and th(» right hand is 
placed on tiu* back ludow I be liver, while the hd’t is ])laced above 
and over the liver. Firm ]»r(»ssure is imw made betwecui tlic two 
hands and at tiu* same tinu* the ])alient is instructi'd to breathe 
de(*]»ly. Should a perihepatitis be ])resent tlie ])atient will com- 
])lain of severe jiain, wlii(*h sonu*liines radiates to tin* front of the 
right shoulder. Nodular growths on tiu* surface of the liver, 
tender on |)r(*ssuri*, may oft(*n be felt in maligiiant disease of the 
liv(*r. Tlu*y art* present along the lower margin and the convex 
surface. 

7\7T//,sWon is of less value than is }>alpation as a means of 
eliciting ])ain ]dienomena in the diagiu»sis of diseases of the liver 
or of its a]>p(‘ndages. If the liver is involved, percussion is pain- 
ful over the entire liver area, and, to a slight extent, beyond it. 

* Should the patient be uunble to relax the abdomen, because, perhaps 
of an associated i>eritonitis, palpation is of no value. 
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If the gall bladder alone is involved diffuse tenderness extends 
fl^und a much smaller area of maxinniin local tenderness as a 
center, the niaxiiniim tenderness correspond iiiji; to the location of 
the gall bladder. . The cause of this eonsiil(‘raI)le extension of 
tenderness is ])robahIv to he explaiiu‘d hv ilu‘ rani*(‘ of vibration 
produced by the ]H*rcussi<»n str(»k(‘; fi»r even l bough the blow 
is made over an area wbieh is not diseascMl tin* vilu’atiiui may Ik? 
communicated to an adjactmt (lisi‘aM‘tl an‘a, and thus cause paiu. 

In congestion of the* liv(‘r, jx'rcussion in lli(‘ epigastrium is 
productive of ])ain. This ])ain (‘xtiMuls fnan the i*nsiform 
cartilage to the lower margin of tin* livt r. 

Setisihil H t/ Kxaminat ion to light tonch, ]>in- 


point and relate d sensory tests an* of value in loealizing the* 
areas of hy|)«‘ralgesia, wlii<*li an* ieleiilieal willi the an*as of n*- 
flected ])ain, as elueidat(‘d by Head. Tla*se ai<‘as are particularly 


useful in delining lesions which ehi n()t give* ri>e* le) any ae*nle symp- 
toms, sue*h as abs(*e*ss of thee liv(*r, e*hole*e*ysl it is n<»t inve)lving the* 
peritoneum anel eirrhe)sis. 

In some cjises eif liver, gall-blaelele*r anel elne*t elise*as(* the* |)ain 


persists after tlie* re'inoval ed’ the* palhole)gie*al h'sirni en’iginally 
causing it. This J)(*rsiste*ne*e*, the* se)-e*alle*d habit-pain, is, lie) ele)nl)t, 
due to se)m(* j)athole)gical change in the; ne'rve sn|)ply to lhe*se* 
parts, by which the (*xe*itabilily to stimuli is ine*re‘as(*el to sne*h an 
extent that reaction tei a painfully e*xe*essive‘ e!egre*e* e)e'e*nrs e)n the 
slightest irritation. This (*xedtability, which was originally elue 
to the jiathological l(*sie)n, n*niains foV se)m(^ time; as a liabit-state 
after tin; original cause; has lM*(*n reme)ved. 


PAIN OF THE LIVER 

Character of the Pain. — In elisease of the liver the pain, if 
present, is generally of a dull nature, while in involvement e)f the 
ducts the pain is of an int(*rmittent, colicky charact(;r, and is much 
more intense anel severe than it is in disease of the liver proper. 

Relation to the Ingestion of Food and Drink. — The ingestion 

of food^does not seem to have such an intimate relation to the 
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production of pain in disorders of the liver and its appendagda,^ 
as it drx's ill di-»ord(*rs of the ga‘^troint(‘stinal tract proper, but tliat3 
it is not cnlircly without inlliicncc is apjiarcnt. In nearly all*- 
of the (lis(as(s to whicli tlu* ]i\cr, the fjall bladder or its ducto 
an* subject tli( iuoN(iii(ut of juri-tal-i^ and the ausii^mentation of 
tla circulation, whicli tin iiii»e ‘^t ieui <if feMnl ])ro(luce»s, cause pain. 
I’ln* (Ic^ne ed jiain from these factors (hjxniU e*on'^i(lerably upon, 
the extent te» whie-li tlie li\er s|nie*1ures are' i!i\ol\eei and particu- 
I.ii’In em the manner etf tlie' in\ eih eune nt. Slieuilel a pe'rihejiatitis 
be- |»rese*nt e»r aelhe-sions lia\e foimeel, increxised ju'i’istalsis and 
in<*rease in the* port.il blood pres-uie in the* li\(r will cause more 
pain than if an ab^'ess cir a cirrho-.iv cmiNtitute th(» entire 
|)athe)loi'^ ; e*(ms( (pi< III l\ it is in the le sums ed‘ meist acute and 
re>e‘emt lormalion that tlie pain \ae*ia1 um is imokI inilm'iiced V 
feiod ingestion. 

'Idle' iniiesiinii ed’ food also causes pain in a simple jnflaniina- 
tion ed* the* cull bbidde r eu* eei the' eliieMs. d he' manner eif the pain 
jirealue'l ion ma\ be* explained em two h\ jiol I k'm's : 

( I ) ddiat there is an intimate ner\< iis connee'tion be tw*(‘(*n the 
f>all bladeh'i*, ils diie'ls, ibe' ''(oiiiae h and diinile iiiini, '^et that xvhen 
]>cristalsis is e'xciled in the latter euiians ihe^re i^, at the same 
time*, a re-lle x pe*ris|aNis ju-oduead in the* aall bladdeT aiiel elucts. 
Sliemld the* duct', or c.d| bladder be intl. lined ptiin is likely to 
result. 

{" 2 ) Ow'ini* to tile' intimate relation^iip eif all the* structures 
in the* iippe'r abdoine'n, an iue*re'as(* of ]>e'rislaUis in tlie steunach 
or the* duode'iiuni will, bs }>re".'.ure' or draiicini* (from adhe»sions 
alr(‘ad\ feiriiie'el ), jiroduce* p.iin in tlie* in'ichboriii” inllameel hlad- 
ele r and elue't''. The're'fore*, if pain in the* li\e'r, cjdl Madder or 
eluct are'as eu* /erne's is iuvm'iU at te'i* tlie* iiiiie'^tion of feniel, inflam- 
iiiatiem or adlu'sioiis sliemld at once he sought. 

Schmidt ( p. iMo), in spcakini* <d' tlie relationship of food to 
the juMeluctiem ecf pain in li\er, 4»all-blaelde‘r, or gall-duct disease, 
sa\s that “the taking ed’ fooel is impeirtant einly in those cases 
Avhere we are elealiug with elclicate, anemiie indi\ ieliials, often with 
some degree of onteropto^is, especially those with gastroptosis and j 
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atony of the stomach.” It does not seem that the kind 
character of the focK.1, except wlien it is so indigestible that 
leads to vomiting, have as iiiiieh iniluence on the prod\iction of 
^vU'l^lfidder and duct pains as d(K‘s the (inaniity, where it acts 
more as a mechanical agmt, ])r(Hlncing pain Irom its |)roxiinal 
pressure. In case the pain is ot intlanmiator\ origin, cold drinks 
seem to ease it. 

Relation to the Movement of the Body.-- It may be stated as 
an axiom tlial \\lu‘ii, in dis(‘asc ot the* li\(‘r or iN adn(‘\a, ])ain is 
produced b,\ nio\(‘ment, sncli In'iiding. stooping, and rapid or 
forcible bre.it liini», inlLimm.ition is pn*s(*nl ; while, should lli(*so 
movements, iia'lndiin* (*liani»t* ol position, not |>rodn(*(* or increase 
the pain, it in.i\ he .ic(*t*pled a^^ a fa(*t th.il inllaininal ion is absent 
and that any •'ponlaiKMins pain which ina\ Ik* li‘Il is dne to stom*, 
or to soiiK* diseas(» (*ansing a slow tissin* change*, as earrliosis. It 
seems that in inllaininatoiw dis(‘as(*s of tiu hollow \isc(*ra delilK*!*- 
ate ni()\ein(‘nts and change of position an* not parlienlarly jiain- 
ful, but that rapiil nio\ein(*nts, e'»jK*ei.dly tliosi* in\ol\ing a jar, are 
prodneli\(* of great p.iin. Mo\(mi(*nts sneh as oeemr in running, 
jumping, riding lior^ehaek, tia\(*]ing in sjiringless w'agoiis, going 
up or down slair^, and souk* moM'iiK'iits eonneeled with respira- 
tion, sneh as snee/ing, eongliing, ainl dawning, are \(*rv |)ainfnl. 
Positions causing intraalxioininal pressure* arc also jiainful; for 
examjdc, the bending ol the 1 mm 1\, sloo|>ing, and <h*feeal ion. 

Position of the Body. — In inllamniahiry diM-ases of lli(‘ liver 
the patient tries, as iniieli as ])ossib|f*, to inhihit motion and to 
av'oid e\er;\ thing wdiieh eauM*s elragging upon the li\er and its 
attaehnients, as this causes jmiii. I'o <]o this Ik generally lies in 
bed upon his right side. It might lie urged that this i^ a very poor 
position for him to assume in order to aeipiire ease, for in it the 
pressure from the abdominal \iseera i^^ greatest upon the inflamed 
liver, gall bladder, and ducts, and coiiM*<picntl,\ one would think 
that the pain should be greatest. It is verv trn(‘ that in sneh a 
posture there is great pressure on the li\er, etc., but it should be 
recalled that the assumption of the left lateral posture would put 
considesable traction upon the ligaments,’ which, being inflamed, 
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would cause proiKUineed pain. This pain is so much greater than 
the pain |)r<»<liiee<l by the intraabdorninal pressure, when the 
I)ali(*nt li<*s iijniit tlie ri^rlit side, that naturally he assumes the 
postiin* of H'latively »reaf(\s| ease. In general, it may be said that 
more comfort is obtained in reclining than in the upright or sit- 
ting posfiji-e. "Idiis, according t«i Sehnii<lt, is due to the much 
b(‘l(er (Iraining of lla‘ liver when the* body is in a reedining posi- 
tion. 

Likewise in malignant disea^* of tlu* liver, m* in hepatic hyper- 
trophy or enlargement from any eaiH(*, the patient has the greatest 
ease in the right lateral |^o^ition, for turning u|)oii the left side 
eaiisns a great inereaso in the |)nll and drag upon tlie ligaments 
by the enlarg(‘d and W(‘iglity organ. This is (‘S|u‘eially noticeable 
in mnltipara*, bec^aiix' of tin* relaxation of tlio abdominal wall, 
(iema'ally, in tlu^se (Miiiditions, tin* patitad likens to lit* u))on his 
back, beeansf* this is the po>tiire of great(*st (‘ast*. If nausea and 
vomiting also occur (»u ehangt* of position, som(‘ additioiud patho- 
logical pro(*ess in tin* stomatdi or intest im* should lu* sought. 

Relationship to Other Diseases and Processes. — CJall-bladder 
(‘(die* is oft(*n iiiitiat(‘d by psychic and (Muotional disturbances. 
It is also suggi'sted that it may be rellexly starleil by impulses 
ari>ing in othei* organs, such as tin* kiilney, g(*nilals, stomach, or 
intestines. Constipation also seoins to initiate an attack. Should 
pain o(*<*ur in th<* livc'r ai-ea during pregnancy, or shortly after 
its l(*rminat ion, either the gall bladiler or tin* liv«‘r may be 
affected. It se(*ms to U* fairly e(»mmon that tin* gall bladder, ini- 
mediati'ly aft(*r lain)!', be(*om(*s intolerant t)f its gall-stone contents, 
and tri(»s to force' lln’in out through the narrow duet, thus })rodiic- 
iiig ]>aiii and distress, tlu* so-ealleel gall-duet eedic. During preg- 
riauey, also, the liv(*r is suhje'et l<» UK'laholie and toxic changes. A 
degeneration of liver tissue leading to atrojdiy may result in the 
well-known y(*llow atrophy. Wliile the ])athologic clianges asso- 
ciated with this tlisc'ase are, as a rule, ])ainlcss, yet in many cases, 
because of pan'iichymatous or peripheral inflammation, pain may 
be a }U’omiiieut syinptoin. 

Typhoid fever, at times, in its early stages produces symp-* 
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fbms resembling cholecystitis, and, in some instances, gall-bladder 
iiiflammation very likely is present. When symptoms of cholecys- 
titis do occur in typhoid fever they lust only for a few days, and 
then become merged into those typicjd of tlu* fev('r. During con- 
valescence pain and tend(»rness <»ver tho gall-l>la(hh'r area may 
also occur, and in tlicse circnmstanccs I law indicate gall-hladder 
infection. Should tlu* iiidanimation become* so s('V(‘re as to re- 
quire operation, the gall hladdc'r is foniid to he inllamed, and in 
many cases filled with ])ns. 

Liver disorders occurring during the (*onr.se of dyscnterv, ])ar- 
ticularly that due to anaeha coli, should at once cause a s('arch to 
be made for liver ahscess. Kiitt^ropinsis may he assn(‘iat(‘d with 
gall-dnct disease, and lh(‘ jmll and drag ujxm the liver and its 
appendages, prodmxd hv jarring, running, or jumping, may, 
especially if a movahle right kidnew i prcs(*nl, incite a gall-duct 
colic in one who is suhject to smdi attacks. 

Time of Appearance of Pain. — Liver and a|>|)(*ndage |)ain is 
generally incited or at ](*ast made worse hy th(‘ onset, of digestion, 
particularly after the food passes through the pylorus and eiitc'rs 
the small intestine. This, as a rule, occurs from two to four 
hours after eating. 

Gall-stone pain generally oeenrs in paroxysms. Tll(^ ]min 
paroxysms may ho incited hy vomiting and hy exee.ssive motion.' 
Should a eolie resemhling gall-stone eolie appear in a person of 
advanced age, it is more likely that the condition is one of earei- 
iioma of the gall-bladder than a eladelitliiasis. (Jail-stone eolie, 
like all f)tlier colics, seemingly has a lembMUfy to fM*eur most fre- 
quently at night. This po.ssihly is only a suj)j)osil ion (see Diurnal 
Variation of Pain). Jf th(5 j)aiij is due to a hepatitis it may last 
for a long time, the constant pain Indug interrnptecl hy ('xacerha- 
tions, which indicate the flaring up Of a dormant infection. In 
gall-stone colie, on the other hand, the pain is not so c<>ntinnous, 

*Gall stones may lie latent in a gall hlaUder for years until, siuhlenly, 
the patient has an attack of indigestion and the latent disturbancr* at once 
becomes active. The violent retching and vomiting which accompany the -indi- 
gestion have dislodged the calculi from their resting place in the bladder and 
one or more are forced into the cystic duct, thus causing the pain. 
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but Occurs ill paroxysniH, which disappear on the passage of 
stone or ils retrogression into the gall bladder. In these cases 
there is giMicrally a history of a pre\ioii^ attack, with a similar^ 
pain, .l(•<•Mm|)a^li^ (I b\ \olnitillL^ jaundice, light-colored stools, bile i"' 
in the uriiK*, and con^t ijial ion. A lii^torv of gastric disturbances, 
as^ocialfd with p.iin in tlu riulit li\ jKMdiondrinin, should, in all 
cases, lead to the ‘^iis|)icion <d* g.dl sfone-^ as the cause of the dis- 
order. 

Neuralgia. Souk times the iniwts ^iip|d\iiig the liver, it is 
said, an* snlijcct to what is calhd luiiraliiia. Allhnt descril^es 
'^llc h a state* of the li\er, lint Alaxiard donht^ its (‘\i^tence. The 
latter oh^'iwer (juotes a ('as(*, hut the* signs and s\inptoni8 which 
Ik* not< d s( ( in to he ratln*)* tho^* fd‘ *1 h(*p<ititis than of a n(*urulgia. 
'Fhe case (pioti d 1)\ Mas lard tiom Mlhiit is as follows: 

‘‘Mr. AV. A. - , aged .‘li, whoso habits are temperate, 

wdiosc Inalth is < \c( pt i<»nally good, .md who ]H(sMits no oIhious 
disonle r ed’ fniK'tion, has eallul n]>on me* at interxals for three 
y(*ars. Four months lx fore his fiisf \ivit he* was take*n wdth a 
])ain which he* re fe*rs previse ly to the* seat ami extent of the liver. 
This pain li.is ed'te*n ie‘cnrred, ami eihse r\e*s no pe rieiel ed rt*c*nrrence, 
e.\e*ept that it .dw 4 i\s all.icks him at night. It is a ‘miserahle 
])ain.’ He* arises and paces the* Ihior lor hemrs. Me* maps emt the 
li\(*r, eif wdiose seat he >vas ]»r(\ieMisly ignen’anf, w’lth enrions ex- 
aediie^s. He* has hael im janndie*e, nor ele)e*s he snih‘r frenii cemsti- 
jialiem. The* ]»ain ehies not stall imr raeliale as spinal jmins do. 
On lireiinid anel arst^nie he ree*o\ereel and was well fen* twvlve 
nieinths, ax hen xxorrx aiiel oxe*rxx'eirk reealh'el the attae*ks. The 
family history ])oints te) rheniinatisiii.’’ 

Pains Due to the Disturbance of the Liver Substance 
Proper. — The ])ains due te> elistnrlianee in the lixvr proper are 
either extra- or intrapareiiedix inateais in eirigin. 

(1) Extraparenedixmatoiis jiaiiis are e*aused by (a) distention 
e)f the eapsiile*; (b) iiiHamniatiein eif the eajisule by iiitlamraatory 
products, (*tc. ; (c) traction from adhesions joining the capsule 
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adjacent organs, or to the pnrietnl poriroiuMim; (d) traction by 

liver bn adjacent organs through it^ ligaments, because of dis- 

'"|j3^ment. 

^ (2) Intrapareiu'hyniatons ])juiis are ]>rotluciHl by irritation 

I of the nerves in the li\er snl)staiu*<‘s h\ inlhinnnatorv products, 

■ tumors, etc. The slinmlus is (*:irri(d h\ means of the sympathetic 
fibers, whence, (lependini* mos(I\ upon the slniii»th of the sliinii- 
"“lus, it is gen(*riill\ rc-tleelt-d to tin* ho<l\ wall and is lh(»re per- 
ceived as pain. 

Intrapvki M in M \ loi s P\i\. Di^hnlian of fin // re r causes 
pain, especially when the (idari-eimnt is aent(‘. (Mironie disorders 
of the liver eansini* an increase of tin* p.in*ncli\ma (of siihstance 
mass) are, as u rule, not ])ainful.' 

The ])rinei|)al caiisis of acn1<* di-^l^•nlion of the liver arc 
passive and acti\e conge-iioii. Passi\( eoni»esiii»n is due to a 
backward stasis, (iiher in tlu* hlood cireulalor\ s\sUm (la-palie 
or jiorlal or in the bile eirenlalorv s\st(m, sncli as is pro- 

duced by closun* of the liinn ii of the bile dn<*ts from inllarnmatory 
swelling or gall stones. Acute* distention, tin* result of active 
congC‘slioii of the* li\er with in\ol\ e‘me*nt eif the* pare*ne*hyniate)ns 
nerv(*s, occurs in abse*esses (toxic en* pyeniie*), in rapiebgreiwing 
cancer and sarcoma, ami in acute ge*ne‘rali/( el inflaniniat iem of 
the li\er substance. Tn the se conditions llie‘re* is present an inte*r- 
stitial hc'patitis, anel this aeleK ce>iisiele*rabl\ to the* pain eM)nte*nt by 
irritating the* local ner\e*s. Acute* di*>te*nl iem e)f the* li\e*r nia) also 
be causeel li\ ae-ti\e* h\|K*re-mia e»t tl/e* li\e*r, the re*snll e>f e)\e*r- 
eatiiig. 

Patients subject tei a hfjmtK ( nnqf sfion, elne* to a stasis, gen- 
erally eonijdain e)f a m use* e>f pr -^'iire* in the li\e*r re*gion. Pain, 
if present, is nnu’e* ejf a elnll ae'lie aieininl tin cei-tal aredi of the* 
right side. Tieferred pains are* ne»t e*emimon in this class of elis- 
orders. The* ]»ain is made* worse by any exertion eif the* patient, 
such as ge)ing up stairs, rnnninir. ami walking, while* it inarkeelly 

* It is claiiii(*e] hy Schmnlt tliaf fliste*ntie)n of the* li\e*r rapHiile* is a (*auHe 
of pain proelue>tion in malaria, poriiie'ions anoriiia, paroxysmal he^meiglobinuria, 
. leukemia, and diabetes. 
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dccnawH wIkmi tlio ])ati(;n(, and consequently the heart, is iii a 

• m m ' ' 'X 

state of r<*.st. jaiin is also worse wlic*n the patient is in w 

npri;»lil pn-ilion, ^inl is irien^ased hy deep hreatliing, by the inges^ ' 
fioii uf eeriiiin kind-; ef food, >iieli as albiiiiiiiis, and by the drink- 
in;;' <»f ;d<*n|j<»|ie li'pior>. It i> al-o made worse by u sudden change 
of po.-iiion and by lyin;;' on the riaht side. * 

Aceoifliiin- In M iindiison there are pre>enl in congestion of the 
liver: ( I ) a reelini» of lil:htne<‘^ in the liver region; more or 

less lei:derne.-s, rai’ely aeiite on pres>nre below the nnir;;ins of the 
ribs on the riiiht side; ( .‘» ) a pain which may ext(*iul uj) to the 
ri^^lil shoulder and wliit h is inereaM-d after meals. According to 
the same author, lying on the left side* pn»dnees a f(*(*ling of drag- 
ging <»r weight in the hepatic region. Ih‘e-Nsnn* on or ]K*rcuasion 
over the liver area i> painful. According to Schmidt the* maxiriiniii 
]iain is fell in pei’eussion along llu* linea alba and extends in this 
line from the lip of the ensibirm down to the liver margin, lie 
also claims that the tenderness to percussion, in a case* of back- 
ward congestion from a noiee’ompensat ing h(*art, will, wlu*n under 
ireatna*nt with digitalis, beHMum* h‘ss as iinprov(*nHUit o(*(*urs. 

Another dillerenlial iioint is that tlu* |)ain of congestion, un- 
like that of bepatiti*^, is rarely r(*ferred tt» tlu* right shoiildcT or 
scapula. When acute* conge*s(ion occurs tlu* live*!* lK*e*onu*s larger 
and harder. I’lie patie*nt may he* aware* of this change*, the exact 
nature of which he* e|ne*s not unele*rsland, for he* e>fte*n complains 
of the* ine*re*asing hardne*ss e»f the* ahelomc*!!. 

In passirc e*onge>liou of the* live*!*, pain ami te*nd(*rn(*ss are not 
]>re)mine*nl facteu's, miles'^ the* e*euige*st ieui is sudde*n in its onset, for 
the* passive* e'ongestions <d’ slow eui-'e't graelually eliste*nd the cap- 
sule*, whie'h, witlmut pain, ae*eMuimo«lale*s itse*lf te> the* increase in 
the* int rae*aj)sular bulk. A palhogmummie* sign of backward 
(stasis) e*onge*stie)n is e*xpansilc pulsalie)n e^f the liver, systolic in 
t ime*. 

A live*!' which already is alHie*tiHl with cirrhosis cannot become 
e*ouge*st(*d. 'rhe*re fe»re*, if ]»as'iive* ceuigestieui is gcimral and it does 
imt appe*ar in the* live.*r a eliagne»sis e>f cirrhotic liver may be made. 
Should perihepjititis ensue during passive congestion of the liver ' 
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of the congestion is aggravattxl by tbe much more acute 
Jjlpd severe pain of the iwriliopatitis (q. v.). 

’If Besides the congestion due to the backward stasia of blood, 
a biliary stasia may iiUn (K*cur,. but this not of Mich a typo that 
pain is common. The jiressuro from the rctaiiud bile p»n(»rally is 
not sufficient to distend tbe li\(»r capsule and cause j>ain. It acts 
especially aa a predis|) 0 '-inii: cause* for pain i>roduclii>n, for the 
biliary sta^uitioii produ(*<'*^ a coinlitiiui iaNor.ililt^ to inilaniinatory 
reaction, wliicli iu*in ensue and turn tlie passi\(* couj^e'^tion into 
an active inilannnation. 


Congrsfion due lo (uuie Inflannnnforjf h sinus <*anses both a 
distention of and an irritation of tbe^ capsnh*. ThiH irritation 
may be producrixe of a \(‘ry mild or a xe rv s(‘\(‘r(* inllamination, 
which in turn iiiax n^nlt in the formation of adhesions. is 


also a ^reat t<*nd<*ncx l<ir infe<*lious inllammatorv dis(*as(*s of the 
liver to form nhs( esses, TIm» abscc*sscs arc* of two t\pc*s: (a) 
pyemic and (h) tro|Hcal, 'Fhe pt/( nnt nhsasses arc* ^enc‘rally 
small and multiple* 4ind arc* ))ainfid onix bc*c*aiKsc* of the* Hc*c*ondary 
changes vxhich thc'X induce*. 

Some* of the abscc*sses are nc*ar the p(*ritoncal surface*, and as 
a consequenc*c* they inxolxe this mc*mhranc*. Adhc*sions (piic*kly 
form, and much of the fiain is due to the traction e\c*rtcd ufion 
them by the* lixe*r. A elescription of the* ))ain due to a sinf»le al)sc(*sH 
and its complic*ations is ^ixc*n h\ ll<»tc*hlvis*n, Xc*\v ^^)rk Surgical 
Societx, .March H), ItMUt. H<*saxs: 

‘‘The on>^( t e»f the cemdition iicaan as a jiaiii in the* c»pi^^as- 
triuin, Axhich lasted lor txxo da,\s without relief; hut aftcT this 
it was les^ scxc»re and lasted for two years, bein^ moditic*d by the* 
kind of food whicdi the jiatient ate*. It came on in the* morning 
when he woke* nj), xx’a^ confined to the epigastrium, did not radiate, 
and was often rclie*xe*<l by a cup of hot fluid, sue h as te*a. The 
pain alwaN*^ returned aftcT the othcT nieaK, lint was not as severe, 
and generally wa-^ relie*\(*d b\ prc'^sore* and hot drinks. It was 
worse ^^he*ll Ixing e»n the* side; also, after the taking of solid fciod 
and after exerci-e. On plixsical examination there was an area 
of tenderness and muscular spasm over the upper segment of the 
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right njnsdc. An abscess was found in the central part of 

the liv(fr, acJhcsiou.s to the diaphragm being present.” 

The i)tiin in ihesc^ (Mjndilions in which the liver is bound to the 
diaphragrii nr lo I he aluloiuiiial wall by adhesions is increased by 
coughing, sne«*zing, and deej) breathing. The respirations, because 
of tla* pain, an? generally short and rapid. ^Tenderness over the 
alHe(*ss area is, as a rule, )>reseiit. 

T/’e/oVr// n1)srrss is generally free* from ])aiii; because, in the 
first place, it is of slow deveh»pm(*nt and is in tin* interior of the 
liver; and, secondly, because it is fn*e from inflammatory re- 
action. SlioubI it progress toward the surface and the peritoneum 
become involved, pain is ju'oduced. If it is (Ui the convex surface 
and involves the diaphragm pain over th(‘ right shoulder is also a 
])rominent sym|>tom. 

In rlrrhosls af Ihr lirrr tlu‘ pain, if prestni, is due chiefly to 
tin associateil neuritis, which may b<‘ caused (‘ith(*r by previous 
ai(*oholism or by th<* to.xemia which is assiKUtitiMl with this disease. 
Idiis neuritis is (*oniined principally to the arms and the legs. 

In biliary <*irrhosis then* is generally a sense of weight in the 
right hyp<»chondrium ; and periodic attacks of pain with tender- 
n(‘ss over th(* liver and spletui oc<*ur. 

.Vc/r (h'ifU'lhs, In new growths of the liv(*r pain ]»rodiictioii 
seems to th'peiid u|)on two factors: ( 1) tin* locatimi (»f the* growth 
in nd’erence to the capsule of the liver, and (2) the rapidity of 
the growth. 

(Irowths which involve the capsuh* arc* genc*rally more painful 
than those* which ocemr in the substance of the gland. When the 
growth is supc‘rlicial a ci*rtain amount cd’ perihet>atitis is to be ex- 
jK'cted, and this not only causc*s pain directly, but also indirectly, 
by tlu* adh(*sions wliicb are pnalnced. According to liollcston the 
jiaiii due to malignant disease may be almost constant in the 
right hypochondriiim, hut often is especially marked in the back, 
in the shouhh*r, or in the* loin. It often occurs in paroxysms, 
frequ(‘nlly railiates to the right shoulder, ami is worse at night 
(eharaett'ristie ). Karly in the disease there is only a sense of 
discomfort or dragging, pain being a later result of the process. 
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I'fihoiild the growths occur around the common duct symptoina re- 
sembling gall-stone colic are produced. Tenderness is well 
marked in growths of rapid development. This tcndc'rness is fre- 
quently a sign of the associated ]>eriliepatie inllainmation. 

Cysts, especially hyclatid, in tlu' liver and its a]>pendages are 
causes of pain. The pain in these eomlitiens is iu»l marked, indess 
the growth is rapid or tlie peritnneiim is invedved. In the 
first instance the jaiin is dull and aching .*ind is due to distention 
of the liver eapsnle. In the second it is the result of peritonitis, 
is 6har|)er and more aent(% and is definitely ]ocali/<‘d to tlu^ n])per 
abdomen. In cystic formation tlu‘ ahdoimn over the margin of 
the liver is t(*n<h*r and oft<*n tla^ irregnlar nodosities of tin' cystic 
growths can he felt. Soni(‘t lines tht‘ |)assjig(‘ of small cysts through 
the cystic and common dn<‘t pnMlnces a typical gall-dnct colic 
(Schmidt). Tlav'^e attacks, like th(»s(‘ of calculi colic, arc* imvst 
common during the* night, and the )»ain is worse in fhe^ l(*ft 
lateral posture. The onset of hiccoughs indicates dia|)hragimitic 
involvement. Syncope is common. The j)resene(‘ cd’ hooklets in 
the fluid removed hy exploratory ]»uncfurc* is confirmative of the* 
condition. Tenderness is gene rally a sign of snppunilion. When 
this occurs there are a rajiid pulse and an ele*valion of te*mpe*raturei. 
In some cases, owing to pressure on the stomach and intestines, 
symptoms of obstruction of eithe*r one? or of l>oth of fhe*sei two 
organs may supc^rvene. Idie rapidity of the growth inlluencejs to 
a great extent the intensity of the resulting pain. 

Growths of slow development geiie rally are painless, because 
with the slow incre*ase in size the ad jacent liv(*r cells, having had 
an opportunity to adjust themselves to changed surroundings, give 
rise to no physical or economic disturbances. In growths of rapid 
development, however, this does not ficcur, m>r has the cajisule 
had an opi)ortiinity to adjust itself, to excess of pressure, and 
so pain is produced. * 

Secondary (metastatic) growths in thci pleura and the perito- 
neum also cause considerable disturbance. The pain and Imral ten- 
derness, the results of these conditions, gen(;rally follow, by a 
noticei^le interval, the pains and tenderness due to the primary 



668 THE LIVER, GALL BLADDER Al^ DUCTS 

growth. Sometimes the eomrnon or cystic duct may be parCialljf^ 
occluded I>y the gnAvth. Then biliary colic is added to the sym^ 
torus already jireheril. Ju some eases gall stones are present as a 
eomjdicatioii, iiii<I these a<ld tiudr own jiartieulur syndrome to the 
sym jilniii-eumplex. 

Kaf)id progress af the ilisease is an iiidii'ation that the growth 
is proha hly ol a ]n-imarv iiatnr4‘. This Iwdief is strengthened if 
the* pain fir>t complained of was in the liver regirm. Should the 
canci'r In* jiriinarv death generally oc'^nrs in lhre(‘ or four mouths. 
-Kveii in growths in\olving the liver sec*nndarily, <leath generally 
(jccnrs within six niontli'^ of tin* invo|\ eiinnit. 

Malignant di-^i'a^* of tin* liver, wliieli, as a rnh*, is painful, is 
fre(|iiently (vnifiised with cirrhosis, which is painless. Other 
diagihKstic jHiinis are: that in cirrhosis the --[diM'n and liver 
ar(» hi»th <‘nlarged; aUo in cirrhosis tin* liver eniarg<*mcnt is more 
uniform than in malignant diH*a-4‘ and cachexia is le'^s marked. 
]f in malignant di''(‘a>e of tla‘ li\4‘r pain >hoidd Ik* fidt in the epi- 
gastrinin and vary with the ingestion (d’ food, a secondary iii- 
volvenu'iit <d the stomach is very likely ]>i’es(‘iit. (irowths in the 
liv(*r, si*condary to <*aneer of tin* stomach, or of tin* intest in(‘, are 
g(’nerally inon* |»ainfnl than s(*condary growths in otlan’ h»cation 3 , 
because* the accompanying intlammat ion is iniich greatc'r. 

In the secondary involvement of thi' liver llu' pain follows 
that. 4*ansc*d hy the primary growth, when*ver that may have been. 
Should the primary growth have heiai in tlu^ st«»mach the primary 
pain would iiulicate stomach involvement ; and this, in case of 
liver metastasis, wonhl he followed in an apj)reciahle interval by 
pain in the region of the liver or gall-bladder. 

Syphilis of the lirrr is indicated by attacks of pain, rapid in- 
cri*asi‘ in siz(* of the li\er, and by fev4‘r. The eiilargt‘d liver is 
tender, and has an nneveii surface. The left lobe is more fre- 
quently affected •tlian the right, therefore the left-sided localiza- 
tion of the pain under the left hyp«)chondrinni. There is also a 
certain amount of inllaininatory reaction accompanying all syphi- 
litic growths, and this in ttirn causes inflammation of the cover- 
ing of the liver (}>erihepatitis) and of the adjacent peritoneum. 
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fit view of these" facts, it is hardly necessary to add that in all 
eases of pain in the liver area, with enlnrg«'inent of the liver, 

• syphilis should at least be considered and the Wusserinaim reac- 
tion determined. 

Extkaparenciiymatoi s Pai\. — Pi rlhcimfifl ^, — Tnliinately 
associated with the forciioina: disord(‘rs, and iX(Mi('rally following 
as the result of one or the other of them, is ni flam mat ion of the 
capsule of ihc livvi\ tin* soealle<l ju*rilu‘patitis. Of these, there 
are two varieties, the* acute and tlu* chronic. IMn- acute variety 
as a primary comlition is iu‘\er met with in tlu* tem|M*rale zone. 
It has been found as a jn'imar\ diM»rdt‘r in tlu* tropics, In'caiise 
the coiigest(*d ^tat<* of the lixer in inli.dntants of these* regions 
easily lends it^^elf to an inllammator\ process. Tlu* inllammation 
originat(‘s from local exlciLsion of a dis<‘as(Ml j)roc(‘ss, either from 
within the liver substan<*(* (acut(* lu‘j»atitis, ahsc(‘ss, n(‘W growths) 
or from some adjacc'nt \ise(‘ra. In both the* acute and chronic 
form of p(*rilu*patitis a fricti<in rub is g(*n(*rally h(*anl over the 
liver region on ansenitation. It may also Im* f(*It on palpation 
over the same an*a. 

The extrabepatic disord(*rs from which ])(*rihe|)atitis may re- 
sult are: ]K*ritonitis in tlu* lesser or £»r(*ater p(*ritoTu*a] sac; mp- 
tnre of viscera adjac(*nt to the liver, as tlu* gall bladd( r, stomach,"* 
or duodenum; and inllammation of adjac(*nt viscera. II<*re the 
inflammation is commnnicated to the peritoneum, or to tlu* con- 
necting ligaments, and thus is I ransf(*rn*d to the liv<*r capsule 
(Roberts). In any of these cemditions the charact(*r of the })ain 
present ])revions to the j)erilu*patitis may give some idea of the 
primary soiirc(* of involv(*ment. 

In .some intraliepatic lesions pain is not present, although, as 
a rule, some discomfort is experienced. 

Acute Ilepaliiis. — The pain in acute hepatitis is quite sudden 
in its onset, while that of the chronic variety is of a more gradual 
development. In cither case the jiain is directly over the liver 
and is made wor^^e by such motions as occur in respiration, in 
changing the ])oaition of the body, or in contraction of the abdomi- 
nal muscles. The liver is also tender to the touch. A method of 
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palpation suitable to define this condition is to place one hand on 
the li,yp(K;lioii(lrinni over the liver and the other on the back under- 
nealli flu* liver. Xow make a tii-and-fro motion with the two 
liamN, when, if lu palilis is present, pain will result. Besides this 
local pain (here is al-o ])resen< a r(*ferred ]»ain, felt in the right 
shfjiilder, in tlu^ area belw(*en the elaviele and the* acromion process 
of ihe seaj)iila on the front of tin* eliest ((‘antli). 

Di.sitInrrnirnI of Ihr J.irrr , — A further cause of hepatic pain 
is tra<*tion on adjacent, ori'ans by an enlar^’ed liver through its 
ligaments. These* ligaments are* five* in nninbe r: the falciform or 
sus|»e*n.seirv ligame*nt, the round ligame*nt, the two lateral Hga- 
nie‘nts, and llie* ligame‘ntnm ve‘nosuni. Any or all e>f these may 
be* strete*lie*d eir pulleel up<»n in live*r eli>plae*e*ment. 

In live*!* displae*ement ( he'pateiptosis) the* live‘r may be re)tated 
in eiiie e)f two <lire*('t ions : around the*, transveiw* axis, so that its 
n|»pe*r, e*onve*x surfae-e* hee*ome*s anterieu*; e)r are>unel the vertical 
axis, eithe*r to the* le'ft e»r to the* right. The latte*r is the more 
e'eiiiinion. In this the* right ledec beromes infe*rior, anel the 
infe-rior surface* is tnrne*d to the Ie*ft. In a l(*ft'side‘d rotatiem the 
le*ft lobe* lu'e*ome*s the* lower, and the* infe*rior surfae*e is turned 
to the* right. I{<itali<in to the* le*ft will proelue*e me>re* traction on 
till* ligame*nts e*e»nne*e*te*d with the le*ft lobe* e>f the liver, while rota- 
tiem te> the* right will cause* tract imi te» be* i*xe*rtcel eui the ligaments 
ceume*cte'd with the* right le)be'. In either case tlu' j)ull is chiefly 
u])em the* elia|>hragm and has about the same elegivci e)f feuve, irre- 
spi*ctive e)f the* eliree'tiem ed* the turning. The tractiem elue to rota- 
lie>n will |»roelue*(^ the* same eliaphragmatie* symptcuns as a dowii- 
warel elisplae*enu*nt of the liver (ep v.). 

Deiwnward elisplace*ment of the liver will jmnluce: (1) a 
]>ull e»ii the eliajdiragm ; (2) a pull on the lt*ft vena cava; (fl) a 
rotation and angulatiem of the portal vein, hejaitic artery, and 
ee>nmie)n duct ; (d) a slight rotatiem of the up])er pole of the right 
kieliu*y; and (o) a e*e)m|)ression of organs b(*le)w the liver. 

The ])ull on the eliajdiragm which is exerted through the falci- 
form ligament, which is almost in the center of the diaphragm, 
and through the coronary and triangular ligaments, which are to. 
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tile right of the median line, will produce traction on the right half 
of the diaphragm, and thence tlirough the diiiphruginatic attach- 
ment, on the right ribs. This is felt as a dragging scMisntion, or 
discomfort, in the right lower eh<‘st at llu' points of insertion of 
the diaphragm on tlu* six lower ribs. 

Because of the j)ull on the vena eavji, traction is jwopagated 
up into the clast undcTneatli the sternum, even as far as the base 
of the heart. Here the inferior eava, heeanse of its intimate' asso- 
ciation with (Jther structure, is firmly fixed, and, as a eonsetjnenec*, 
it is at this point that the gn'att'st trac'tioii is niadt' and tlu* ]uiin, 
which is referred to the antt'rier chest wall, is |>rndneiMl. In other 
cases the j»ain is jircjpagatc'd further, being transmitted through the 
cervical fascia and is f<*lt as high as th(' base* of the iu‘ek. 

Owing to th(‘ rotation of the liver, a twist or angiilatinii of 
the portal vein, lu'jaitic* artery, or the common or eyslie hili* duet 
may occur. A twist and partial oeelnsion of lh(‘, portal vein or 
hepatic artery may not, of mvessity, he |)rovoeativ(^ of pain, 
though an occlusion of any of the bile dmMs, providi-d it is aeiite, 
.is almost sun* to lx*. Wh(*n an oeelnsion of lla* duets occurs, the 
pain may he due directly to fla^ oeelnsion, or (he (x'eliision may 
lead imlinx'tly to jiain jimdnetion from tlie tendency, when stag- 
nation of bile takes place, to the formation of gall stones. 

The rotation of the kidney may cause the renal enlie some- 
times present in hepatic dispJaecmciit. The liver, wli(‘ii it is dis- 
placed, causes, through its ligam<*ntons attaidimeiits to the iifiper 
pole of the right kidney, a downward* and iiiwar-tl n)lafiori of thf3 
upper polo of the kidney, with a t<*iideiiey tf>, and sometimes an 
actual, kinking of the iin?fcr. This is the cause* of the jiain. 

All the pains due to hepatoptosis are relieved wh(?n the patient 
assumes the reclining posture and are increased in the upright 
position. When the pain is not reli<*vrMl by lying down it can be 
assumed that some ponnanent pathoh»gical changcj has taken ydace 
in adjacent organ.s, such as cholecystitis in the gall bladder, colitis 
in the colon, and chronic intestinal disturbance in the small 
bowel, or that, in the reclining po.sture, either traction or pressure 
is exerted on them by the enlarged liver. 
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Brown fOslor’s “System”) descrilies the pain of hOpatoptOjll^ w 
either as sf)niitancouh, or a^ bein/^ bronp^ht on by jumping, walk- 
ing, raising lln* riirlit arm, siu*c/ing, congliing, and yawming, whilo 
fiomc'tirins pan»\\sin‘' of ])aiii occur willnmt a]»parcnt cause. The 
pain i'' n^iially rcliiMcl l)\ Inning flu* patient lie on tbe back or 
on the rinlil ‘'i<lc, or by manual rc]>laccmcnt (»f the organ. The 
pain i^ cominoncsl in tli(‘ right In podiondriac and epigastric 
regions, ra«lijiling tin nee towanl the right ‘^boulder or to the flank. 
Pressiin*, tbongli randy jiainfid, often ])roiliices peculiar sensa- 
tions in \arions portions of tin* l»od\, (*sj>(‘cially in tlu* right arm 
and ''lioidder. 

. L//n S/ 0 //S*. I^dlowing |>eribepat it i-^, ami a r(»snlt of it, adhe- 
sions lake place between the li\er and tla* adjacent structures. 
Adlie^ioiis betwein the li\< r and it-^ .issncialcd structures, gall 
bladder and bile dnct*>, ni.iN be presrnt wiibon^ tb(‘ jirodnetion of 
pain, tboiigb fi.iin i^ hkcdN to occur wluui tln^ patient clianges his 
position, <ir during some phase of dige-*tion. Should tbe pain 1x3- 
ctmu* proiuimnt oii cb.mge of position, tbe ansi in wbicb it is felt 
is a goo<| indication of the location of tbe adbisious, pro\ idt^l they 
li(« betwism tbe Iimu* and tlu^ {uiric'tal ])ei'it<m(mm. Should ad- 
hesions not be present in this location, but betw(‘en tbe lixer and 
sonu' intr.iabdomin d oigaiis, the jiain, or ratlun* discomfort, will 
lie rercri'eil to tbe area to wliicb tlli'^ organ refer'' discoinlort 
and distn*'-^. Should .idlu'sioiis, for in''!ance, be present between 
the* Ii\er ami the "tonnudi or inte^tine, the nd’ereiice wdl be to the 
somatic area a^sot-i.itt'd with tlu‘ stomach ami intestine, and not 
to tin* area as'.oci.itcd with ilu* liNcr. In ca"!**^ in wbi<di (bm^e ad- 
hesions exist between tbe "toimndi and the gall bhnbbu* the pain 
may 1 h» in tla* i*pigastrinm nr o\er the (msiform cartilage. It is 
somewhat acut(' and is mnre or le-s mwi re, es})ecially on movement. 
Should the ])ain lu* especially |irominent at the time of gastric 
dig(*stion it is reasonable to as-'Uine that tbe adhesions involve the 
stomach. Should it oe*eur at the time of tlie eoloiiie passage of 
foiHi it is most ]>n>hal)le that tlie eoloii is the adhering organ. In 
all eases of adbesi\e formations there is a history of previous 
acute pain, tbe result of iiifcHJtion of the liver, gall bladder, ducts, 
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W adjacent viscera, with a gradually developing chronic (ad- 
.^/besive) pain. 

TTniversal chronic serositia, a diaonso in which all the serous 
* membranes are involved, is geiu'rjilly free from hepatic pain and 
'/is slow in its develoi>nu'nt. Its ])rin.*ipnl symptt>in is aseitea. 

Essential Diseases of the Li veil — Lain is absent in amy- 
loid enlargement, I’ally livin’, Inikemic cnilargenunil, adenoma, 
cysts (simple), angioma ami iibroma. Lain is ]iresent in the 
cirrhoaes, hepalilis, acute yellow atrophy, syphilis and new 
growths, hydatid, etc. 

In chronic atrophii* cirrhosis the pain is dull and heavy in 
the first stage. There is also prcsmit Imideriicss ilnc to intermit- 
tent attacks of perihepatitis. In h(*patitis th(‘ jiain is ov(*r the 
liver and is propagated to th(‘ area betwinni the* elavieh* and the 
acromion jirocess <d’ tlu* seapnia on thc‘ front of the chest. The 
liver is very tender on pressure. In portal cirrhosis ])ain is absent 
in the last stag<*s. In the (‘arly stages thi n* is a dull, h(‘avy [lain. 
Tenderness in tli(‘ right side ( hypoeliomlriiim ), intermit tc^ni in 
character, is also pr(*seiit. In biliary (*irrbosis 'II kti^ an? p(*rio<lie 
attacks of jiain with fever and jaundice. T(*n(lc*rn(‘ss is found over 
the liver and sj»l(‘en. 

In acute yellow atrophy jiain is nearly always ])res(‘iit and is 
often spontaneous. Tenderness is so marked that it can b(^ elicited 
when the jiatient is uiiconsci<»iis. In syphilis tlu're is no pain, 
unless the growth is t(?rtiary ami a perihepatitis has resulted with 
inflammation of the capsule; in this eomlit ion pain is common. In 
lymphadcnonia jiain is abs(*nt. In hytlatid cystic disease* the only 
discomfort may lie a fec*ling of weight or of dragging in tlH^ abdo- 
men. If the peritoneal covering of tlie liver is inflamed jiain is 
present on respiration. Temlerness is also a iiiarki*d syinjitom. 
In fatty liver there is no pain. The enlargement is slow and tlie 
liver surface is smooth. Lardaceons disease is generally s(!Coiidary 
to oth6r conditions. The enlargcTiiciut is eon.-tant, slow, and pain- 
less. Simple cysts of liver are ran*ly large (moiigli to cause any 
special disturbance. In ailcnonia, angioma, myxoma, fibroma, 
and li£cma there is no pain. 
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QALL BLADDER 

General Etiology. — Tho pniii nf pnll-l)la<l<lor disoasr is due to 
ovfr-(li>toiii inn nf ilic walU, cxof-'^-ivc* foiitra(*fion of its muscular 
ooaf, nr irrifatinii of tin* ttiiiral iiorvc'^ from oillior of tlu* alx)ve, or 
from iiilliimmatorv |»roc<*ss< >, \vlii(*li may Ik‘ iiilra- or <‘xtrainural. 
Intramural iiillammal ion alfocts only tin* mii(‘o<.a and musculature, 
wliilo oxiramiiral inllamniation allVols tlu* peritoneum, d'he drag- 
ging* l»y a«lhe^inns aUo |iro«liiees pain. 

Over-dist^nit ion of tlie gall Lladdor is tlu‘ cause of pain in 
sih'li disorde r'; as liulrops of ilu^ gall Idaddrr, hnt only when the 
condition is amte. It is nm^t likely that over-dist(*nt inu of the 
gall lihnlder d<ies not of it'-olf ean^e {lain. iinh'ss tliert* i.s an 
ol»t met i(»n to tile onward How of liih*, sncli as may he produced 
by (dtlier a >loiie in or an inllammatiou of tlie cy^^tic or common 
duct. Tlie oI).^t ru(*l ion liinders the Ilow of tin* hih^ and the muscu- 
latun* of the gall hhiddm*, attempting to force it on, is tlirown 
into a series of painl’til spasms. 

In gall-hladtier eolic tin* pain is generally smlden in its onset 
ami juTsisIs f(ir some time, when it either graclually fad(*s away, 
or, owing to the passage of the stone or the* reun>val i>f tin* duct 
ohstrmMinii, it ilisappears, sometimes <juite smhlenly. In either 
cas(' it leavi s a leg:n*v <d’ temh*riu*ss o\(*r the site of the hvsion. 

()v<*r-di^tenl itm of the gall bladder may occur fnmi obstruc- 
tion (d* till* (\\ "t ic or common duct Ijv (a) iullammation, (h) stone, 
(c) pancreatic lesions, (d) pressun* fnnu adjacent viscera, (e) 
tumors, or ( f ) excessive contraction of the muscular coat. The 
gall hladdi*r is similar to many other alulominal viscera in the 
metiuul of its pain product ii»n. 'Fliis pain is of a colicky character, 
and, at tin' tinu* of its production, palpatit»n in the gall bladder 
rc'gion will r(‘V(*al a hard tumor mass, due to a spasmodic muscular 
contraction of tlu* gall hladtler. Should this spasmodic muscular* 
contraction Ik* nlieved, eitlun* because of the opening of the gall 
duct j)assages or id’ exhaustion of the musculature, the pain will be 
eased and the hard tumor mass will disappear. If the bladder is 
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not emptied the mass persists, but soon loses its hard con- 
sistency. 

One of the commonest lesions of the pall bhulder is inflam- 
mation. In addition to the local pains (the result of local perito- 
nitis), inflammation of the ^all bhuhhu* causes well-markeil re- 
ferred pains. The inflammaticni is ^eiu*rallv of a very active 
type and is very violent. It |)roiluc(*s a \vell-uiarkt‘(l tenderness. 
If this tenderiu\ss siuhleiily lM‘coines general and is asst)ciat(‘(l with 
signs of a spr(‘a*ling ])(*ritonitis, jau-foration of tiu* gall bladder 
should at h^ast ho thought of and searclu'd for. I idlamination 
of the gall bladder (cholecystitis) is invariably due to infec- 
tion. 

The comuKiii causes of gall“hladd(‘r infcflion, |>n»hahly in the 
order of thidr frecpuMicy, an* ctilon l)a<*illus, typluud bacillus, and 
influenza bacillus. The jjiieuniococcus and tulx^rele bacilli arc 
only rarely found as causative agents. Pregnancy seems espe- 
cially to be a predisposing fa(*tor for gall-bladder infection. Diar- 
rhea is a prominent symptom of infection of the bile passages. It 
occurs after eating or, in some cases, in the* middh* (d‘ a ni(‘al. At 
the time of the diarrhea seven* pain is felt, in the (‘jnga.st rium. 
This [lain is iimbably synchniiious with, and dim to, the contrac- 
tion of and lh(? emptying of the gall bladder. 

Following the iiillaniination a<lhesions form, but tliesi*, nnhiss 
they are attached to the anterior abdominal wall, an* not particu- 
larly painful. Should they be so attached breathing iM'coines vi*ry 
painful, and the jiain is of a <lragging character. Should adhe- 
sions exist belwec'ii the gall bhnider and I la; stomach or fliiodeniim, 
the jiains are associated with dig<*'-live a(!tivity. In thes(* cases 
there is some history of a previous acute; attack, in which the [lain 
was confined to the gall-bla(bh*r region. 

Diagnosis. — The means of eliciting gall-bladder jiain arc 
palpation and percussion. Tendc*rness riri fialpation is generally 
most pronounced Ix-neath the costal margin at tin; level of the 
ninth or tenth costal cartilage. Tln.-re is h(*n; present a point of 
most exquisite tenderness, and anmml tliis an ar(;a wliich is not 
quite so tender. In some cases, where there is an associated ,ap- 
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pendix involveirieiit, the hyperesthesia extends down to the 
borhood of tljo appendix, over whieh tliere is another point of 
rnaxininin t(*iiderne'^s. 

In lesions of the ^iill Id adder, if pressure or percussion is ap- 
plied over any portion of the abdomen, tin* pain is felt in the 
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gull-hhnlder an‘a or n^ion. This one inetluMl of diff(*rentiatiiig 
galM»hidd('r di^MM* from jppc'ndieili". 

For th(* purpose of dillen-iit laliiiir aall hhiddiT (dirc’et) tender- 
ness from that dm* to li''ioii'> «d* other oiaaii'', Miirpliv elaborated 
a sjieeial (irliiiiipie. lli-' method of elieiliiiiz; (hi* t(‘nder jioiiits in 
gall-l)huldc*r disease i> as follow H.ivinix jirev ioii'^ly removed 
all elo(liini» from the to he examined or from its neighbor- 

hood, place tlic ])ati(*iit in a ^ittiuir position, bent will forward, 
with his hands renting upon his knee-'. Tlie examiner now stands 
behind the patient and ])laces his hand, with the palm flatly 




Fig. 127 . — Method of PJlkiting GATJi-BLADDEU Tenderness. 


with the inHani(*(l tissues. Naiiii^ii’s hipi as f?i\in by Da Costa 
is \er\ si 111 liar. 

Tenderness at ^Ia^>o Itobson’s jioint is also supposed to indi- 
cate inflaniniation of the ^all bladdeT or duets. This tenderness 
lies along a line extending from the tip of the ninth eostal carti- 
lage to the umbilicus. The ])oint of greatest tenderness is known 
• as Hobson’s jioint^ and is situated one inch to the right of the 
umbilicus. 
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Percussion as a moans of eliciting pain hs^s been discussed 
under tlio general eonRid<*ration of liver pains. 

Jlaillalion of Pnin, — \n gall-bladder disease the patient fre- 
fjuently eomf)lains r)i’ pain, wliieli, aeednling lo Schmidt, may ex- 
tend In the right nipple and haekward into the shoulder blade, 
and iheiiee into the liindiar regin?i. This radial inn is more fre- 
(|iienl in the presence <d’ an assneiated perihepatitis. Associated 
pains in the Inwer e\l remit i(‘s may Im* the result either of a neu- 
ralgia or a se|iti<* ihrnmhus (iliae nr f(‘mnral). Pains in the left 
arm may lM^ symptnmatie, of a Irvui angina jartoris, induced by 



Fig. 128. - Raimation nr (Jai,l-Hl\i)I)eu Pain as rovEN by Schmidt 

(p. 210). 

tlu' high blond jiressnn* ean''(*d by tin* vf'sinilar pain. Schmidt 
also claims that radiation (d‘ pain into tin* genitals with retention 
of urine may occur. Such a condition, Imwevc'r, is rare and, when 
it lines occur, is generally *lue to plritnnili^. That such pain ever 
iK'curs without some associated complication or some coiicoiiiitaiit 
disease is d<»ubtful. 

liadiatiem into the riglit iliae fossa sometimes occurs, and it 
is very apt to lead to a diagnosis of appendicitis. In fact, in 
many of these cases, an appendix intlainmation is associated with 
the gall-bladder disease. 
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i > Pain referred to a distance is seldom found in diseases of the 
gall bladder except in ncurastlionic jnitionts. In the neuras- 
thenic all manner of pains are coniplaiiu‘(l of, in addition to 
the original pains of the gall-hla(hl(*r inllannnalion. An ('xaniplo 
of this was had in the ease of a paliiMit who coinjilaini'd of pain 
over the spine, in the* rii»h1 leir, ainl llu* l>:u*k of the head. At 
the' same time tliere were tendenn'ss and juiin in Ihe epigastrium 
and around tlie uinhiliens. 

The loeati«ni, direelion an<l radiation of pain produced by 
pressure will fr<‘(pienlly lu*lp to dilVcu-eni iah* gall-l)ladd(‘r pains 
from those du(‘ !(► disease of tin* kidiuy, diiddenuni, or sloiuaelu 
If the gall bladder is intlanied, pressure* oviu* it will eausj* pain to 
appear in tin* right sh<»ulder and in tin* (‘piga^t riniii, to tlu* right 
of the nu*<lian line, while, in tlu* oth(*r tlis(*a^es nimtioni'd above, 
the {lain will appc'ar in tht‘ir respc‘etive a<soeiat(‘d an'as. 

It is sometimes dillieult to distinguish tin* t(‘ndern(‘ss due to 
disease of tlie gall bladder from that due to disease of tin* aji- 
pendix. An aid to diagnosis is that iji (lis(‘as(‘ of tluj gall bhiddc*r 
the segm(‘ni of the re(‘tus muscle ov(*r tin* gall bladder is in a state 
of eontraetion, while tlie s(*gment over tin; a|)|)endix may Ik*. Ilae- 
cid. Anoth(*r jxiint of dilferentiation is that in gall-blad(b*r in- 
volvement tin* maximum j»oint. of tenderness is at, tlie junetioii of 
the ninth or tenth ('ostal (*artilages with tin* costal arch, whib; in 
appendicitis the area of greatest tenderness is at a point about 
midway on the liin* joining the umbilicus to tln^ ant(‘rior superior 
spine of the ilium. 

Reflex Tenderiiefis . — It is claimed by Selim id t that in gall- 
bladder dis(*ase th(;re is a ^^point of sensitiveness along the u|i[>r*r 
portion of the trapezius muscle about three fingers’ lireadth 
distant from the acromion. Pressure at this point causes pain 
which radiates to the gall bladder; and, vice versa, pressure* over 
the gall bladder causes jiain that radiate s to this area.” He like- 
wise claims that these conditions are found in liver abscess and 
in subphrenic inflammations. They seem only to be associated 
with diseased processes in which the diajihragrn is involved. The 
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vertebra* between the fourth and twelfth thoracic may be tender 
on pressure. 

Diseases Causing Pain. — Gall-bladder colic is a term given to 
tho pain pni<liiccMl In an o\<*r ilistentioii of the gall bladder from 
any eanse. lint, a*^ long as drainagi* from the gall bladder is free, 
viz., as long as tin* e\slic and e(»innion duets are free, there will 
Ih* pain. However, ‘-hmild the ev-he or ihe eoinnion duets bc- 
eom<* oeeliided, jiaiii iiiiiia dnitelv i nsiie*^. Sinet* the ea uses of the 
bloelving of ihcM* duels will at the same tinu* Ik* the* causes of 
gallbladder jaiin, il ImImiovcs n'^ to stiidv them well. The com- 
mon causes of hloeking <d‘ the du<*ts nia\ he arrangt d in three 
groups, nam(‘l\ : ( 1 ) intraniural, in which the ohstniction is due 
to a foreign 1km1\, such as a g.ill sloiie or an ascaris; ( ) intra- 
mural, sindi as iiidaiiiiuai Kui and lu \v giowlhs, llu* inllamination 
eansing (he stenosis ni.iv <K*(Mir .it anv point along the course of 
the hih* pathwavs, ni.iv he local (<» the du(*ls, <»r max h(* an exten- 
sion (d’ any inllamm.it ion Irom the <luod(*num, aM*ending through 
tin* ]mpilla of Vater into the hiliarx s\-.lc‘m, or the inllamination 
may he conlined to tin* diu'ts, ni w giowths arising (h navo in the 
walls of Ihe hile passages aie extremely lari*; ( »> ) extramural, 
such as kinks, adhesions, |»nvMin* troin ailjaeeiil organs or tumors. 
Any of these, h\ temporarilv shutting oil llu* exit of idle, may he 
the eans(» of lem|»orarv distention, and gi\<* riM* to eolie. 

In seme eases g,i 11 stoins m.ix 1 m* ]»resi nt xvilhoiit ea using colic ; 
hut (his liappi Ms onlx wlu*n the g.ill ^tones haxe been pr(*M*nt for 
some time and (he gall bladder and dinds have* aceomniodatcd 
tli(»nisel\ <*.s to their pre^eiiee. 'Fhe preseiiee <if stones in the gall 
hhuhler, in tlie ah'^c ncc* of pain, is \er\ <‘ommon in (*iiteroptosis, 
in x\hi(*Ii ease the patient max <*onipl.iin onlx of dy«ijieplie symp- 
toms and some soreness in the epigastrium. 

AYhen gall hl.idd(*r eolie oeenrs it reseinhh*s other colics in 
that there is a p(*riod of tlistn*ss folhixx'(*il by a jH*riod of freedom, 
and this in turn is folloxxed by pain xxhieli gradually increases to 
the maximum, tlu*u gnulually decreases until the patient is again 
free from ]miii (intermission). Again, the jmiii eoiuineiices, and 
at first is of slight intensity and then gradually increases to the 
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illUudmum and gradually docreasos to the minimum. (See Varie* 
i ties of Pain, Colic.) In many ca8(>»> gall stones cause small abra- 
sions on the vesicular inncons nicnihriinc, and these permit the 
entrance of bacteria, which give rise to intluiuniutiun, so that the 
pain of colic is frc<iiiently ass(K>iutcd with the jtuiii of cholecystitis 
k (q. V.). 

In some casos intcbtiiial colic* has lu'cii mistaken for biliary 
colic. HowcNor, bilian colie can Ik* iliai>Mosc«l 1»\ the tendency of 
the pain of inUstinal coin* to ini»r«it(* and to localize itsedf in 
different S(*i>:nients of tin ahdoin(*ii, depi'iidiiit*^ upon the location 
of the niusenhir spasm in flu* iiit(*siine. 

Cholecystitis, The ])ain of eholc*e\stitis is of two typi‘s: (a) 
paroxysmal ami (h) constant. 

The ])ar<i\\smal jiain is most likel\ to be assO(*iatetl with the 
occasional passaue of a f;all stom*. Wlun pnsint it indicatc's that 
tlie duct is iiit(‘rimltentl\ hlo(*ke<l. This blocking; may he duo 
either to a stone or to s^^c lliiii^ of the mucous mcmhranc. Should 
tho duct hcconic pcrniamnlly closi*d, llu* p.iin b(*conies constant, 
owin^ to tlic continual effort of the ^all bladdc*r to (Uiipty its(*lf. 

Constant jiain is also an imlicahon that the intlaniination 
whicli is jircsent has spriMd to the ]M*nl()neal coat and has in- 
duced a jieritonilis. When the inflammation has h((*n active for 
some time the accninnlation of Inliarj s(*crelion in tin* ^all blad- 
der may, if tlie duet hi*comes occluded, cause a distention of 
that ora^an and thus jirodiice pain. IIo\ve\er, this ohslruction 
must he in tlie e\bljc duct, and must also lie sudden in onset. 
Otherwise, the trail Idadder aecoinimxlatc s its(*If to the distention 
without pain production. 

In e\cry case \\lu»n the duet is occluded, in addition to pain 
and tendenic'^*-, a tumor nia-.s is formed. "J'he size of this mass 
varies and sooms in Sfune instance's to di pf‘nd upon the alternate 
distention and emjitying of the ^all bladder. The eoinmon cause 
of such a state is a frail stone ha\inf 5 a ball-\alve action, or a kink, 
which can be straifrbt(*ned by the pres**ure of the bile pooterior to 
it. In both cases tlie passage of the bile is followed by the relief 
of the pain, which reappears on the reformation of the tumor. 
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This tumor, \^liich is formed hy the distended gall bladAsff#^ 
freely mova])lc from side to side, and follows the 
movernonls of the liver. Temperature elevation and increase 
pulse rate aet'onipany tliis eoiiditioii. Jaundice seldom oo* 
curs, diiy-enlored stools nuiv he pn^seiit, and nausea and Vomit-;, 
irj|r tire fr(*(]ii« iit. A ^ym])toni ^rouj> of tliis description indicates^ 
a recurring clKilelitliia^is, from whieh a cholecystitis has arisen* 
When the t( iidenies', suddenly increases, h(H‘oi)ies in(»re acute, and 
is asH(H*iated witli Nomitin^, it most commonly indi(*ates the begin- 
nin;^ of a h«*al jaritonitis. 

If till* j)riniarv ])aiii, which may hav** heen either constant or 
intermittent, sndd(‘nly h( comes most severe, with increasing ten- 
derness, or if the ten<lerne‘'S sJiows a tendency to spread, and if, 
at the same time, then* is an iiiereasinff rigidity of the upper 
abdomen, a diagnosis of gall-hladd(*r ]MTforation is ju'^tifiable. 

Deaver, in speaking of eholeeNstitis, sa\s that the “pain is 
situated in the (i>ii»astrie ngion, is usually sharp, appears sud- 
denl> or graduall\, and is ihereased hy motion of the entire body 
or of a regional organ, such as may he made hy the stomach, in 
j)eristalsis or in Muniling.” lie further states that in the absence 
of j)eritonitis “the aeeompanxing tenderness indicates the situa- 
tion of tiu* gall hhnlder, and the ]>resenee and extent of peritoneal 
irritation or of ])(‘ritonitis arc* indicated by the extent of the asso- 
ciated tenderne’^s.’’ 

The pain and tenderimNs of elu»lee^ stitis are gen(»rally asso- 
ciated ^^itll rigiditN of tlie ahclomiiial niuseles. . There is a rigidity 
of the reetiis alulomini.s on the riglit side, loealized to the diseased 
area,; and, as the disease ad\aneis, this rigidity increases pari 
pas,vi with it. Finalh, if a generalized j)eritonitis results, all 
of the ahdcuninal muse](*s become eontraeted. 

In all inllainmatoi’N le«^ions of tlie gall bladder deep breath- 
ing is juiinful. Pain also res!ilts if the inflamed and sensitive 
peritone um of the* gall bladder is Jm*'-^eJ against adjacent struc- 
tures. as the stomach, the' colon, and the anterior abdominal wall. 
Movement of any kind (walking, running, or even bending over 
so that the intraalHlominal contents are on the stretch) caus§f 
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have spread to the adjaeeiit liver 
^^ftidhon rub can be heard on auscultation, and sometimes 
p^^ven be felt on palpatiom 

Cholecystitis may bo mistaken for a movable kidney; but the 
^jKeVation of temperature, the increased 1eukm*yte count, pain in 

prone position, and the location of the local tendernesa and 
"its radiation, in cholecvMiti^ should ditlereiiliat(» Ihin from the 
movable kidney. However, in many eaM*^ of eholeeystitia pain 
tuay be entirely abs(‘iit. That this is not h\ any means iineoin- 
mon can be dedneed from the evid(*ne(‘ furnished at autopsy, 
where old and ehronie intlammatitma of the pill bladder are 
found, with an absolutely iiegafi\e liistory a gall-bladder infec- 
tion. If the gall bladder is in elosc relation to the appendix, in- 
flammation of it may induce an inf<*etion of tlu* ad jaeeiit appendix, 
and so cause appendicitis. This can hap]>en only in very severe 
cases of cholecystitis when the pcTitoneum is (liseas(*d, and only 
so, if this, in continnity or contiguity, aff(‘ets the* s^u’ous coat of 
the appendix. This secondary appendicitis nia;v so divert the at- 
tention as to cause ns to overlook the serious gall-bladd(T involve- 
ment. 

New Growths , — The new growths of the gall bladder may he 
classed as malignant and benign. 

Malignant grow’ths, of which eareiiioma and «?areoma are the 
chief, if not the only, rcfire8eiifafi\es, are generally the cause of 
at least some pain and discomfort. At first the sensation is more 
like an unrest or a vague distress rcfc*rred to the area of dis- 
tribution of the seventh or eighth dorsal segments, which, accord- 
ing to Head, are most commonly affected, though other segments, 
as the fifth and sixth, arc also very likely to be involved. By 
means of this referred sensation, wliieli latc*r may increase to 
actual pain, it is very difficult to differentiate gall-bladder from 
liver disease, as the relationship between the tw’o is so intimate 
that diseases affecting the gall bladder generally at the same time 
produce reflex disturbances in the liver j hence it is next to impos- 
sible for a lesion of the gall bladder to be present witliont pro- 
.ducing some associated disorder in. tbe liver. Should well-marked 
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pain be felt, localized to the region of the gall bladder (see 
ure), and a tninor mass, tender on pressure, be detected, together 
with cachexia and eiiineiatioii, it is a fairly good indication that 
malignant (lis(»ase of lli(» gall hla<lder is jirescnt. New growths, 
however, do ik)I a]\va\s give rise to pain, for, in many cases, the 
growths ar(‘ lat(*nt and proclnec no complaints until the tumor 
cells Ix'ain to iin.nle the adjoining strnctnn^s. When this occurs 
the sMiiploins of IIk gall l>lad ho* in\ (»1\ ement, which may have 
been so \agiie and indeliiiife that the\ prcwioiisly were unnoted, 
heeouK* of diai;!ios|ic \.iln<‘. 

Non malign. lilt grow Ills f>f the gall hhnlder are generally pain- 
less. Under non malignant growths are in(*lnded hxdatid cyst, 
papilloma, adenoma, fihroina, and fat1\ cN’^Is. 

N(*w growths of lh(* gall hladdcn- are sometinns confuted with 
tumors of the h(*|)atic llexiirc* of tin* colon; hut these latter can 
generally lx* dilTerent i.ited h\ the ]»res(iic(* of signs of intestinal 
ohstrnction. Tlu* range of motion and the arc f»f rotation in 
tumors of the colon is ditlerent than in tumors of the gall bladder; 
how»ev( r, ow’ing to adhesions, which may coexist wdth the tw^o 
grow'ths, it is often \ov\ ditlicult to make a positive* diagnosis. 

Ilif^trria oft mi produces a set of symptonis that 7’(‘seinble gall- 
bladdm* colic. Ih'n* it is exlnurndy hard to make a diagnosis, 
but ]HTha]»s if wt* n im mix r that in nearly all cases of hysteria 
there is some basis for the pain idienoimuia, the diagno-.i >5 wdll be 
far easier. In nin('t;N nine ca'-es out of a hundred a diagnosis of 
hysteria wdll be found to be incorrect. 

OALL-DUCT PAIN 

Etiology. — Gall-duct pain is due to tw’o causes: (a) obstruc- 
tion of the duets, and (b) inflammation of the duets, with exten- 
sion of the inflammation to the adjacent i)eritoneum. 

Obstruction of the duets invariably leads to gall-duct colic, 
and, if the obstruction persists, may end in gall-duet inflammation 
(cholangitis V The latter inflammation may spread through the 
wrall and involve the i)eritoneum. The pain of peritonitis is now 
added to that of the original complaint. The causes of obstruction 
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the gall ducts are: intramural, by foreign bodies (such as gall 
atones^ ascarides, etc.) ; iuterinural, as inflammation (cholangitis) 
and new growths; and extramural, by new growths, kinks, and 
adhesions. 

Pains that have their origin in Ihe duets may be classified as: 

(a) gall-duct colics from gall .stones, ascarid(»s, and new growths; 

(b) inflaininatioii })ains (cholangitis), hti\iug their origin from 
spread of inflammation from the duodemim; (c) intlammation 
from infection with bacteria eliminated b\ the li\(»r; (d) iiiiluin- 
mation due to inflation following the lodgment of gall stones; and 
(e) ma]ignane^. 

Location of Pain.- The jiain of gall-(ln(*t (‘oli(* is sudden in its 
onset and is located in the e|)ig«istrie n^gion. In sonn^ eases the 
pain due to ohstrnction of the eommoii dnet ma\ Ik* r«‘ferred to 
the anterior surface of the chest at about tin* fourth to tin* sixth 
left costal cartilages. Pain from obstruct i«>n of the cNstic duct 
may be referred to tlie right of the \c»rt(*l)ral eolnmn, l)(*tweeii the 
eighth and ele\enth dorsal \ertehne, while* hejiatie duct jiaiii may 
be referred to the right h\ pochondrinm, to tin* thigh, and even to 
the head and neck. In some cases, owing to tin* loeatiou of the 
pain ill tin cardiac region, gall-dnet eolic has l)(*en mistaken for 
angina jiectoris (Hall). In other eases it may h(*gin in the epi- 
gastrium and radiate o\er the abdomen to the right snhseujnilar 
region and has e\eii lM*en felt in the right lumbar region (Muy- 
lard). It has also been known to radiate into the left shoulder. 
When the pain in its onset is coii.'-tantl,) located on tlie left side, 
adhesions to the s|r,inaeh are generally ff)niid. 

Character of the Pain. — (iall-<lnet eolie due to stone is gen- 
erally \cry sudden in onset. Soim times it follows the ingestion 
of food, partienlarly aeid drinks or aleoholie lK*verages, though 
the attacks may occur indejiendently of the taking of food. It 
is very prone to oeeur at night, four to six hours after the in- 
gestion of the last meal. Tin* eolie oeeiirs in paroxysms, follow- 
ing each other at variable interval, at first of great severity and 
then of gradually diminishing intensity. Hetweeii the paroxysms 
there is, in the gall-bladder region, a constant dull aching which at 
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times becomoH magnified into pain of great severity. 
tion of tlie jiaroxy^nis generally indicates the passage of tihe ste^ 
eitlier from the eystie to the eoinnion duct or from the com:dl^ 
duct into the (Inoddiiini; or it may be ;that, owing to the 
\alu* aeiion \\liieli is j)n-c*nt, the stone lias been forced baek tO 
the dihildl |)art of the duet or to the gall bladder. The first at-* 
taek of hill. II V eolie is tie* iiiO'^t M*\(r<s because at this time the 
duet has not as \et lM*eii dilated. During sueee^hive attacks it 
h(*eom( s of laige e.iliher, the stone ji.isses through more easily, 
and the indiMdii.il att.i(*k^, then^fore, an^ of le^s severity. An 
attaek g(ii(r<ill\ lasts one* nr two hours and ends with nausea and 
\omitiiig. 'Die iiaus(a au<l \omiting seem to n lux the duct and 
|)(*riiiit the iiior(‘ ( .is\ |).issag(‘ of the stone.^ 

After the )M in fill paro\\snis tluu'e is friMiuently present in the 
upjKU* part of th(‘ abdomen a dull aching which ])ersists until 
th(» n(*\t atl.K'k o(*euis. In nune eases the pain becomes more 
scNcns loses its spasmodic eh.iracter, and gradualh spreads over 
the iipjier .ihdoiiKUi. At fh(‘ same tinu*, epigastric tenderness is 
marked and .ihdoniin.il <list(‘ntion occurs. Here we are dealing 
wu'th an a'-sociated ]w*ritonit is. 

r»ili.ir\ colics often coinc' on without any ap|>arent active ex- 
citing c.iuse, though, as stated ubo\e, they are often associated 
wdth the ingestion of foo<l or drink. The\ often commence after 
a bcxere sp(»ll of \ tun it mg, the ri'hult <»f gastritis follow’ing an in- 
discretion in du*t. At first, on the entrance of the stone into the 
duct, (he pain is of a dull character; and tlicn, owdiig to the 
nuncincnt of the diaphragm and of the abdominal W’all, the gall 
stoiu* or btoncb arc forced deepen into the e;vstic or common duct 
and a tNpic.iI gall-stom* colic results. The pain and vomiting of 
the gastritis now ni(*rge into the pain and vomiting of the colic. 
This siM'iiis to he the history of nearly all gall-stone cases. The 
stones nunaining (juieseeiit in the gall bladder for a number of 
\ears, until Midilenl\, owing to forcible movements and changed 

^On t)io pas«ingo of tho sione into the iluoiienuui, there is, according to 
Eeay, a peculiar gJuliug sensation to the right of the tenth and twelfth dorsal 
vertebra (Rolleston, p. 725). 
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lihe Tiaowa in tbe abdominal cavit7,%iey are die* 
mSimIiI into the cystic duct, where they may lodge and cause the 
OMdqiysmal, cutting pain which is so distressing. Below is a cita- 
ma of a case illustrating how this occurs : 

III this patient the right ovary was rcMnoved, owing to its cystic 
state. The history, as given by tin* jiatienl, was that a month 
after recovery from typhoid fever she was taken witli a violent 
COliCy the pain, extiemely se\ere, lieiiig prtsrni in tlie epigiislriiirn. 
It seemed to lie in the mid-line, a ^Imrt distaiK^e alu>\(» tlie iimhili- 
CUfl. Vomiting w’as s(vere at this tiim* ami was fcdlnweil hy diar- 
rhea. These eonditions qniekly impnntMl ami tlu* ]mti(‘iit w^as in 
fairly good health with the exee])tion of a pain in llu* haek, the 
continuity of wdiieh (the pain) w'as intc‘rnipteil h\ paroxysms of 
increased intensity. Thre(‘ we(‘ks after this fir'-l attack she was 
again indiscreet in her diet and another attack of acute indiges- 
tion followed. Vomiting CK*enrn‘d, all of tlu* stomach eontcuits 
were expcdled, and, though the ^tomaeh w’as washed out, nausea 
and retching still eontimied. The jmin also was diffcTCMit. In- 
stead of being in the in(*dian line* and slightlx ahov(‘ the nndiilieus, 
it was more to the riglit and immediately below tlu* eostal arch. 
It seemed to run directly through to tlu* haek. It was (*xtremely 
severe, and w^as described by tlie jiatient as In'ing sliarfi and break- 
ing in eluiraeter. It w’as at first almost continuous, luit finally 
became slightly intermittent. ].,oealizc*d tc*mlerness w^as present 
over tho gall-blad<ler n*gion. 0]H‘ration nwealed a stom* occlud- 
ing the cystic duet. 

It is evident that gall-stone eolie may l)o eansed l»y the lodg- 
ment of calculi ill either the cystic, hejiatie, or common ducts. 
The stone or ^^tones deposited in tho eystic dnet are generally of 
large size and the eolie does not disapjiear until either the stone 
is passedy wdiieh is rare, or until it is returned into the gall blad- 
dfer, which is more common. Before this takes place gall-bladder 
colic occurs as a complication. The same bolds true in the com- 
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mon duct; but in common-duct colic jaundice comes on as a com- « 
plication, while in cystic-duct colic it is absent. Hepatic-duct 
stones ar(* Uftiially small and rc'^emble gravel very closelyi so 
that tlie pain is not sd acute* as in the oilier colics. Examination 
of the feees will ()lt(*n disclose the small calculi. X-ray examina- 
tion ma\ determine at <in<‘e the pr(‘sence and jiosition of the 
eahuili. IIow(\er, in the vast inaje)rit\ of cases the X-ray is of 
little xaliu*. 

More or less ch<ih*c\ stit i*^ al\\a\s •u*coin]ianie'^ all gall stones. 
In fact, it is the* intlaiuniator\ proce*^-^ which is resjionsible for 
the jiassage* of the calculus out of the gall bhuhler, so that fre- 
qn(*ntly the gall-<luct colic follows a choh c\ stitis ( Rolleston). In 
some cases a gall ‘-tone IxsMune'^ iinpa(*t(<l iu the* c\stic or common 
duct and pain ina\ be |u*esent, mte'rmitte'iitlx , ior W’evks. These 
attacks are* often associate*d with slight te‘iup(‘iMture*, chills, and 
an incre'as(‘ of pulse rate, the* so e*alle*(l Charcot's intermittent 
fever. The* patient is ge*ne*rall\ \e*iy re*stli‘-‘S and throw’s himself 
intei all sorts of pe)sitie>ns. Te iule*rne*ss in the* region of the gall 
bladele*r, ae*e‘ordiug to llishop, is in\ariahl,\ ])re*se*nt, aiul not only 
is found during an attack, hut peT-^ists afteTward, aiul e*an always 
be e*licite*d h> ])ro|)crl\ appli<*d pre*ssure*. 

Associated Symptoms.- SMnpt<»ms associated Avith gall-dnct 
colic are (al Aoniiting, wdue*h at times is mo^t scv(*re, the* \omitus 
cemfaining no lule, whie*li like*wiM* is characte‘ri->tic of the stoeds, 
which are* light in e*olor and of a \e*rA disagre*eahle* lulor; (b) bili- 
rubin is pre*se*nt in the* urine* and it le*a\e*s \e*Ilow marks upon the 
linen; (c) jaunelie*e* is also pre*sciit, hut thi^ is not ah^edutely char- 
acteristic of gall-eluct e*olic, as it is alM> sometime^ prese*nt in gas- 
tritis and app(*nelicitih, in <lm>denal nle*er, anel in carcinoma of 
the hepatic tlcxure; (d) temperature* e*le\ation is usual and per- 
sists for some* time after the ce*ssation of the attacks. The rise 
of temperature is generally an indication of the presence of a 
localized ]>eritoniti.s. t\)nstipatie)n mo'-t freeinently accompanies 
gall-duct colic; when diarrhea is j)resent it is a probable sign that 
intestinal complications have ensued. xVs a result of the pain of 
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«olio, sjnoope and even death have been known to 

Difftrtntial Diagnosis. — ^Gall-stone colic should be diagnosed 
•from (a) gastric ulcer, (b) floating kidney, (c) renal colic, (d) 
appeYldicitis, (e) mucous col ills, (f) bepalic crimes of tabes, lead 
colic, angina pectoris, gastric ulcer, malignant diseases of the 
gall ducts, pancreatitis, and lumbago. Imh* the most important 
of these differential diagnostic signs see Differential Diagnosis 
of Diseases of the Li\er. 

In catarrhal ( halaufjfhs, ])aiii, as a ruh*, is absent; likewise 
there is no teinlerness. This <Iiffer(*nc(‘ lK't\\ji‘(‘n this form of 
jaundice and infecti\(‘ and calculus jaundice should be noted. 
Should biliary colic su|»er\cne during the course of a siinplo 
catarrhal jaundice it is an indi(*ation that tlu^ gall hhuIdiT has 
become infectne and choh cystitis has snperxened. 

Suppuralii <• Clialanfpii ^. — In this disorder pain may he en- 
tirely absent. AVIkmi jinseiit it may he dm* to an (‘\tension of 
the inflammation to the peritoneum, causing peritonitis. This 
extension occurs dinctly through the wall of the* duets or extends 
through the liver tis-*ue from the inflammation locat(*d at the ter- 
minal openings of the ducts in the li\(*r. Obstriielion of the bile 
ducts may occur from s<mie of the factors which wen* tla* original 
causes of the inflamiiiation, such as gall ston(*s, worms (ascarid(*s) 
in the ducts, and rujiture of hydatids into the ducts. Malignant 
disease may also cause ohstrnctioii and jirodnce inflamnialir»n and 
jaundice. AVluii the bile duets are olwtrnet(*d tin* same symjitfim- 
complex is present as is foilnd in duet ob-»tructioii from any other 
cause. Should ascarides be the cause, either the worms or the 
ova may be found in the stools. 

Cancer of the hihanj pa^ssnges is generally firs! announced by 
icterus; then, as the lesion progressively iiicr(*ases in si/e, infiltra- 
tion into the surrounding ligaments takes jilaee, and a pull may 
occur on the peritoneum, and so cause pain. This jiain, though 
generally secondary to the jaundice, may be primary and is of a 

^Rolleston, “DiseaseB of the Liver, Gall Bladder and Gall Ducts, p. 725, 
qaoted froni Allbutt iu ''System of Medicine/' Vol. III., p. 47. 
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dull, aching character/ It is nearly always present an^ 
in the right hypochondrium, in some cases in the 
triuni. When it is located on the left side, the adjacent $t)rui^ 
tures, as the pancreas (liead) or the pyloric end of the stoinadlioif 
duodeijurn, are in\olve(l. Jiiliary colic is sometimes present^and' 
may l>e <hie to the* j)reseiic< of \esical gall stones. In other cased 
no gall stones are found and the colic is due to muscular spasntfft 
in th(* walls of the duct Iroin irritation l)\ the malignant growth* 
IIow( v(r, (arciiionia <d the gall dints is at tiinc«s intirely without 
pain, 'riiis occurs wlnii the ohstiiiction is ind of enough magni- 
tude enlir(l> to block the ilncts. SMiiptonis indicati\c of malig- 
nant growths ol tin gall duets aic* di«^ttiition of tlie gall bladder, 
the presence of a tumor in the eingastiiiini, emaciation, and 


DIFFERENTIAL DIAGNOSIS, G VLl^HLADDEll COLIC 
AND (JVLl^DUCr COLIC 


Symptoms 

(jali4-Bladdi It Coi n | (iail-Duct Colic 

Pain. 

More se\(rc than in gall- 1 I css sc mh 1 requently 
due t <oli( Not soficHiuc ntly 1 assoc latc d with the mges- 
ussoc latcd with digestion is t ion of food 

IS the pain of gali-duc t c olic Kc fc rnsl to the left side 

Referred to light hhouldcT | of the c he st about the line 
or to the back be twenn and of the third or fourth cos- 
Ik low t he se apula t.il c art ilagi 

Jaundice. 

C»e*nerull> absesit 1 his is 
espe»eiall\ true* should iL' 
eaube of the gall-bladcLr 
e’olie* be an obstniitiem in 
the c\stic duet 

(le ne ralU piesenl, always 
so if the oostriKtion is m* 
the loniinon or the he- 
patic. duets f 

Local Tenderness 

llighiT in the epigiustriuni 
and more tow aril the cos- 
tal arch than is the tender- 
ni^ss ossociatiHl with gall- 
duet colic 

At Ma> o Robson’s pomt. 

Vomiting 

Coiiiiiioii and continued af- 
ttT the hrst paroxysm 
ticnerally no bile 

Generalh present at first. 

1 No bile 

Tumor. 

Always present, is movable 
if adhesions arc not present 

No tumor present. 


Gall-bladder luid gall-duct colic arc often so intimately associated that it is 
very difficult to distinguish between the two The gall-bladder cohe is almost sn 
invanable accompaniment and sequela of gall-duct cohe. 
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wM<^ ipradoally becomes more intense until 
or slmosi black in color, is also present. 

' >flSI|[^(rtoobi are free from bile pigments, though bile is found 


trine. Secondary metastatic growths may also occur, and 
Eltsin found make certain the diagno'^i^ of inalignancy. 

The pain due to ranrer of ihe paurrras U diflFeront from that 
to cancer of the bile ducts, in that it is located in tho epi- 
gastrium, while the latter ib in the hypogastriuin. However, the 
conditions are \er;> hard to diagnosi irate from (»aeh other. 
Oall-slonc colic difft^rs from obstnietioii eolic dm* to cancer by 
the onset of the colic Ix^fore the apjiearance of the jaundice, (^our- 
voisier’s law should also help in tin* diagnosis; namely, that in 
calculus obstnietioii of the comiiKUi duel the gall bladder is not 


enlarged, A\hile in obstruction due to malignant disease of the com- 
mon duct it forms a well-detiued tumor. 
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TIIK l‘ANCKKAS 

GENERAL CONSIDERATIONS 

It i.s only recently llnii ret^n^iiil ion of the (lis(‘asos of the pan- 
creas lias enier^eil from lli(‘ deep olisenrity li(‘retofore existent. 
Jn llio last deead(* or two that <ir^an has heeii studied, its diseases 
and disord(‘rs defined, and tladr symptoms arranged and classi- 
fied. Even to'day, liow(*ver, tlu* path(>lo»:ieal pro<*(‘sses are still a 
matter of eonsi<leralil(‘ eonjecMnro and autopsy oft(*n discloses 
dis(>as(^ which the elinieian has heeii nnahle to define. I hit as the 
years on the ])atholoo;y and the sym]»tomatoloi»y are pradnally 
hein^ more and mon* e<»rrcdated, until to-day w«‘ have much more 
definite knowledi^e and exa<*t im*aus f(»r diajL»’nosin»; jiancreatic 
lesions. 

Symptoms which may lx* present in any dis(*ase are only of 
as niueli valu(‘ as w(’ are aide to interjiret them in tlu* terms of 
that disease*, and this i'^ esju»eially triu* of jianereatie jiain, for it 
is pnd)ahly more dillieiilt in many eases of pancreatic disorder 
to determine tlu* full value and significance of ])ain than it is to 
int(*rpn't any other of the ]»ancrealic symptoms. So much reliance 
has to Ih^ ])laced njuin the word of the i>ati(*nt, and so much de- 
I)end(*nce uj)oii the accuracy of his interj)retation, that it is very 
difficult to nu’asure the full extent of the disorder from which he 
suffers. To understand tlu)roughly the jiaiiis due to disease of 
the pancreas and the method of their ])roduction and radiation it 
is necessary to consider: (1) the nerve supply of the pancreas; 
(2) its structure; (o) its peritoneal relations; and (4) its rela- 
tionship to other parts. 

580 



681 


QENSRAI< CONSIDERATIONS • 

^<|ttTe Supply. — The nerve stimuli to and from the pancreas 
'^?el through both cerebrospinal and sympathetic fibers. The 
^eevebrospinal filaments are the \ agi ; the left vagus being brought 
&tp contact with the pancreas through the lu'patic and splenic 
plexi) while the right coinniunieutes with the liepntie plexus, 
which, through the* panereatico-dinKlenal ple\us, •^uj)pli('a the right 
half of the pancreas. The^c fil)(*rs probably coin(\v vasomotor 
and secretory impulses, though it is \(m*\ probable that both 
vagal and sympathetic fibers carry jiainful •Htinmli, although it has 
been held that it is mainly through the splanclinics that painful 
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Fig. 129. — Nlrvl Si pply to PANriibAS. 


stimuli are carried, and it is in the distribution an‘a of the nerves, 
whose centers have a common relationship with the centers for 
the splanchnies, that pain is felt. The splaiiclinieh arise from 
the sixth or possibly fifth thoracic symiiathetic ganulia to the 
'twelfth thoracic ganglia. These ganglia, in turn, are eomiected 
with the corresponding segments of tla cord to which the stimulus 
is carried, and from thence reflex seii‘'atioTi-. are referred back to 
the abdominal wall. The distribution area of the^e n(»r\es extends 
from about the level of the nipple to the crest of the ilium. That 
the pain is, in most cases, referred to this entire area cannot be 
admitted, because nearly all the cases of well-defined pancreatic 
lesions *which have been carefully studied do not show such wide 
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distribution. From the clinical findings, it seems 
the greater splanchnic, alone, conveys the pain-producihg i 
for it is in the distribution areas of the nerves arising from tl|d 
same Hcginent of the eord, to uhieh the greater splanclmie''2fj| 
connected, that j)ain is felt. According to Robson and Cammid|^ 
the nerves accompany the arteries to the gland, in the substaHoe 




Fig 130. — Distribution Are\b for Pain Die to Pancreatic Lesions. 

of which tliCA trn^el alongside the duct*', and terminate around 
the acini in a rich jdexus of iierxcb uhicli send fibers to the 
secreting cells. 

Thus far a studA of the h;vperc^thetic or h\peralgesie areas, by 
Head’s methods, in pancreatic affections has not been made. The 
presence or absence of these /ones might l>e of considerable diag- 
nostic merit should tlie> be studied earefullv enough to make 
them of Aalue. Figure 130 onh indicates in a general way the 
distribution areas for pain due to pancreatic lesions. 

Structure of the Pancreas. — ^The structure of the pancreas 



coi7sn>^ 

special facilities for pain production besides 
,^ioh are found in ordinary socreting glands. *A11 glands 
pus or more ducts, and it is the duct<t which generally are 
laiise of the pain phenomena. Inflammation occurs in the 
producing a stcnobis, with hlocknu:^ of the secretion, and 
lids leads to inflammation in the gland and mimcular spasm in 
the duct. The duct ina\ aNe 1 k‘ olistructed l)\ a calculus, or by a 
foreign body, siuh as an a^carw 

Peritoneal Covering — St n Idling of the pontoiunl envelope 
)f the gland cannot lu blamed for pain ]>rodnction, for the very 



Fig 131 — Rhation oi Panciuas ro Postfrior Abdominal Wail 
!t 18 onl> mmifdiatch oA<r the \crtcbra* that the pamreaK (onicH into 
close relationship with tin wall, th( other jKirtiuns being separated 
from it parth b\ the duodenum and partly by the kidni>h Thircfore 
pressure made b(twcH*ii the second and third bimhar vertebrae will 
cause pain uhen the pancreas is inflamcKl 


;ood reason that an cn\ elope in the form of a capsule is missing. 
Posterior to the gland there is no peritoneum ^ and the gland 

*ThiB IS (lisputf^d by the Viennese schools Tt is quite true, as stated 
yy them, that in the embryonic development the gland is covered by perito 
lenm, but English and American anatomists claim that during development 
his covenng is absorbed and that the gland finally lies in direct contact with 
poatarior abdominal wall. 
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parenchyma comes into direct contact with the connective 
on the poKterior abdominal wall, so that inflammation of tl|^^ 
gland itself (piickly spreads to the |>osterior wall and causes Si 
local jmin in that region. This pain is most prominent, thought 
it is nion‘ of an aching than a [>ain, and, as is usual where the 
deeper strueinres of any f>art are affcrtcsl, t<'nderness on deep 
pres'^nre o\er llie area of the glainl i^ j)resent. 

Relationship to the Other Parts.- Tin* ])an(Teas lies in inti* 
inatc‘ nlalionship with many important ^tnietiire^. It is almost 
entinly «^nrround(‘4l )iy tin diiod<nnni; on (‘itluT side, it is in 
eonlaet with a wlnl(‘ alnwe it lies tin* stmnaeh. The 

eoinnion l>il(‘ duel |)a«^M*s throimli its j)ari‘nc*h\ ina, and beneath 
its low(‘r margin the superior nn sr‘iit(*ri(* \essels and nerves. 
(\)nsr(|iirnll\ aiiN l<‘sion, < \en tlie siiiipl<*st, will cause a reaction 
out of all proportion to its cxtcsit, so that in tin* diagnosis of dis- 
eas(‘s of the pancreas our snr\e\s inn'*! ne\(‘r l)e warped by the 
signs line to asM»eiat(d h sioiis in otliiT organs. 

One of the most confusing, while ]>(M*haj)s the most important, 
of these sMiiptoms is pain. Pain is almowt aUva\s ]>res(»nt in all 
diseases of the panen-as, though it nun not 1h» found until late 
in the j>roc(*ss; and while it is alimist iinariahly pnsent, it like- 
wise is almost constant In modiiicd In tin* lesions ])rodueed in 
ndjai'cnt organs. The most commonly associated pain is that due 
to Stenosis, or obstruction of (ithi‘r tin* ]>yloru‘?, the duodenum, 
or the ct»mmon hiU* duct. If gall-duct ohstrnction is pre-^ent, colic 
occurs, .so that in e\crN case of gall-duct colic it must (wer l)e re- 
meml»crc(l that siin*(» this colic is often iliic to the obstruction of 
lh(» common duct from tin* pres^un* of th<‘ c‘nlari»<‘d head of the 
j)ancreas, pancn'atic lesions sliouhi ahvaNs he Mis|H‘ctiMl. Pyloric 
and du(Mli‘iial spasm arc lik<w\isc caused by obstruction due 
to the same caus(». In all caM\s the obstructive symptoms are a 
late imiiiifestation of the paiicn^atie di^easo. 

Closely nlatod to the pan<*reas are the large ganglia of the 
sympathetic. Pressure uj)on thes(» giniglia causes a disturbance 
which is reflectc‘d as ])ain through the medullated nerves supply- 
ing the body wall. Pressure ui>on the superior mesenteric vessels 
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nerves will produce lesions referable to the small intestine. 
SSiould inflammation be communicated to other organs we have 
tiie signs and symptonis of inHainnnitory troul)le in these organs 
in addition to the synijUonia due to the pancreatic lesion. Not 
only at the time of ith acti\ity, hut fi»r long years afterward, in- 
flammation inanlfe''t> its prcM*nc(‘ h\ the pain and ilistress due 
to the* drag and pull from adhesive* formations which it has left 
as its heritage. Should the h<iwt‘l Ik* at fault tlu* pain is very 
often relieved when heh'hiun of aas oc<*urs. 

Character of Pain. Smhh n a(*ute pain in the epigastrium, 
aceompani<‘d hy shock, shouhl, in tin* ahsi nce of hsions indicative 
of disease* in oth(*r ahdominal organs, fo(*us t>ur attention on the 
pancreas. All of its acute diseases, siuh as intlammation and 
hemorrhage, can^* p.iin of a most ag«»ni/ing t\p(* ac(‘ompani(*il hy 
tenderness on |»r<*-snre. Should the pain Ik* due to hemorrhage 
it is of an inti uuitt<‘ut character, commencing with gr(‘at se\erity 
and graduall\ <lisapp(**iriug, to reapp(*ar on the rem*w'al of the 
hemorrhage. In chronic laincreatitis, i\i*n lluuigh an ahsc(*ss has 
fornuMl, thc*r(‘ is usuall\ an ahseiice of pain. Ilow(*ver, this is not 
alw’a;>s tlu* <*ase, for tlu* pain m*i\ lx* s(*\en* and pan)\\smal, and 
the tendernes-, in the (‘pigastriuni ma\ he (*\c(*ssi\e. (’\sls are 
geuerall\ without |)ain. (^ilculu'', when it |odg(*s in tlu* diverticu- 
lum of \'ater, i-, as a rule, mo>.t painl’nl, hut it m.i,\ exist f<Ir 
years in the hod> of tlu* pancreas witlu»ut causing pain. 

In this connection Schmidt --aNs: “It is W(*ll to think f»f the 
possihilitN of pancreatic le-ion'. in all cases of a|)parent |)eritc)- 
liitis, or int(**'tinal oh--truetion. Tlu* -anu* holds true* cd’ all cases 
of co]ick\ ahdominal p.iiiis whi(*h follow' a tr.iuma, blows in th(‘ 
epigastrium, (*tc*. If in these ccmditioiis no indication is found in 
the urine, hut glxcosuria ajipears sjiasmodicallN or constantly after 
the attack of pain, tlic* .sus|uciori of a jiaucreatic h‘-ion hecom(*8 
strong. The opinion mneh stn»iigthened if, in addition to these 
signs, the stoc>K show an in-iiftic*ien! digestion of alhumins and 
fats, and phy?ieal exaininaticiii jn-tifies the eonsidc ration of pan- 
creatic disease.” 

Location of the Pain. — Pancreatic pain, when present, is gen- 
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erally in the left cpi^aHtrium, and radiates to the le(t ingainal 
rfigion, or f/j the baek under the left scapula. This is a distia- 
ffiiishin^ featiin? from ^all-hladder disease, which generally causes 
a pain under the right .scapula. Should the pain, be present in 
the <‘|>iga'^triu)n and radiate* around to both sides of the thorax, 
it geiieralK' indicates a calculus disorder. If the celiac 
plexus In> involv(‘d (nialignant growth-^, i ntlainiuatorv swelling, 
cN*. ), the pain radiates to the cardiac r(‘gion and res(*nil)lea angina 
pe<*toris. 

(diautrard claims iliat th(* initial pain in tlie h‘ft epigastric 
ngion, which is *‘ommon in pancreatic diseasi^ i< most probably 
dm; to a tHMiralgia along the splaiu'linic nerves ami thtdr anasto- 
moses. As tlh* s<»lar reuion he<*oims invoKeil the pain takes on 
its ty|ii<*al lo<‘ali/at i<m and its deep agonizing eharacter. The 
head (d* the pancreas is <doscIy a>so«-iated witli tin* biliary ap- 
paratus and if di^eascsl may involve the common du(*t and so cause 
pain refernMl to the biliary ar<‘as, while disease of the body is 
rtd’erred prin<*ipally through the distribution areas of tiu* nerves 
ass(H*iated with the s|dan<dinic'i. 

Tenderness. 'renderne>s in |»ancreatic lesicuis is pn^sent in 
tin* i‘pigastrium, and is mo^t proiioumanl on dt'cp pressure*. This 
pain iUi pre-sun* may repreM*nt eitlun’ the* peripheral h»cal tender- 
ne.ss, a> found in the* zones of Head, or, if present only on deep 
pn'ssure, may be indicative* of the irritation which has <H*curred in 
the ret mpancreat ic tis-ues. TIicm* structures an* supplied by 
spinal nerves, so that .at least a portion of the pain found on deep 
pH'ssun* is <lui' directly to the pres-ure i*xerte<I by the examining 
hand upon the hypersiai-itive seii-m-v tt'ianinat ions of the spinal 
nerves. The other part of the pain is due to retlex tenderness 
in the skin and subjacent li^ism-s, the iiervi* distribution of which 
is derived from the* same cord zone as is the nerve distribution of 
the pancreas. 

Hecause of llu* absence of pt‘ritoneum on the posterior surface 
of the jiancreas, and of the intimate relationship which it has to 
the postabdoniinal wall, juvssure made to either side of the second 
or third lumbar vertebra' is also provocative of consitlerable pain. 
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In diabetes, which has as one of its chief pathological phe- 
nomena a change in the islands of Langcrhans, there is often 
present, as pointed out by Beal, tenderness on deep percussion Or 
on pressure over the bead of llu» pancreiis nr tin' descending colon. 

Position of the Patient. — Tlu^ pain in discas(>s of the pancreas 
is, most severe in tin* continued <lorsal position; tben*fon‘ il is 
worse at night. In evsts and neoplasm'^, the dorsal position, in 
particular, is very j)ainful; but on turning to c‘itbcr si<le the pain 
is relieved. 

DISEASES OF. PANCREAS CAUSING PAIN 

The diseases of the pancreas |)rodneing ))ain are: (1) jmn- 
crentitis, nenti* and chronic; ()!) calcnliis ilisca><' of the pancreas; 
(‘0 cystic disease; and (1) malignant dis(»as(‘. 

Pancreatitis. Aculv jmurrvaliHs is i-, |\vj> ty|M*s: hemor- 
rhagic and intlaimmitory. Th(» a<*nle variety, «‘speeially wlien it 
is horriorrhagie, is one of the disaster’s of medicine, (’oming on 
with great sml(lenne>.s and with no a|>preeial)Ie warning, witli its 
most sc^vere and agmiizing pain and the assoeinted symptoms of 
colIaj)sc, it >eems to lie a pn»gnost ieator of the* nearness of death. 
In its onset the pain may he so violent that even mor|)hin injec- 
tions will iu»t relieve it. IIow<*vcr, it girulnally U'cnmes less 
severe, hut floes not entirely pa.'-s away and has a tfridemry to 
Ikjcoiiic parfixysmal and to he increased hy movement. This first 
pain, caused hy the violence done Mo the peritoneal tissue, is 
ac?ccntuatefl later, j)n)hahly, by hegirmiiig sejisis, fat neerf»sis, or 
Other elTeets of the pancreatic disorder. Tin; pain may h(^ re- 
ferred to the epigastrium or, in SfUiM* eases, to the entire* ante*rior 
abdominal wall. In fither iiistaiiees it may lx* referred tf> the 
lower abdomen to siieli an extent that a low abdominal incision 
has been made nmler the mi.«taken impression thiit the lesion was 
in the pelvis (I)eavor). 

Tenderness is |)rescnt alxive the nmbiliens, generally to the 
right of the median line. In many eases it is v(»ry slight, lliongh 
gieneraUy on a careful examination it is elieite<J. becomes 
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more markod if the ease progros^ies to Ruppiiration, especially with 
the formal ion of a nia->h which is practically always tender^' ‘ 
(M. F. Kicliunisoii). 

FUzs fhilr. In rclatic»n lf» acute pancreatitis Fitz has 
fornmlal(M! tlir fnllnwinir rule*, iiaim^ly, that acute pancreatitis is 
to !)(• siispc clrtl ulien a |in'\iou-l\ health\ person, or sufftTer from 
occa^'ional atlaek^ of iialiVe-lion, is ‘»uihlf*nl\ *-ei/(M] with violent 
j)ain in tin* epii^.i^trinni, followed l>\ \oiiiifiiiir <iiid collapse, and 
in the eoiirn* of lwint\ lour hour-^ h\ a (‘irciini-^erihed epigastric 
sw'ellin^, iMiip.iiiilie or re-i-f.int, with ^li^hl risr of tein])eratiire. 
Fat ne<•rosi'^, lik<*wi'^e, i> neiiM*all\ pr<‘sent. 

S\inplon»'^ (d' aenie panerealilis a^*>o4*iated with the pain arc: 
(a) \oniitini;, whieh i^ almost .m iiiNari.ihh ac^eonip.iniinent, the 
vomiln>^ at lir''( <•on>^isl inir nf food and tlieii of MtHtd ; (h) belch- 
ing (d’ i»as; ami (el hiecsnii'h-^, persist, .iit and nmsmtrcdlahle. 
Aenli* paiH’n'atilis is fri(pienll\ *‘oiifiis,‘d with mt4*stinal ohstruc- 
tioii, hilt the shock, slow piiNe, and <*\anosi^ pn‘seiit in acute* pan- 
<*n*alilis are rallar eh.iracterist ie. In intestinal <»h^l i iiction the 
|)ain nla^ he lneali/<d in aiiN part <d* the* abdiam^n. while* in acute 
|)ancreat it Is it is hM*ali/<*d in the* e*])ii»a'-t riimi. dauneliee, the* rapid 
j»rodnction (d‘ fre*e* llnid in the* pe*rite>ne*al ca\it\, ahse*nce* ed‘ fe*cal 
vomit, aiiel (he* el(*\ clopnie>nt <d' a tiiimir in the e*|)i^astrinni are 
e*enitirmati\(* eif pancre*a( itis ami ne*i:ate»r\ fen* in(e*stinal eihstruc- 
tion. 

SuhtKufr l^tmnaffhs, Thv ceuirse* e>f a pancre.ititis of a 
niilel t \ pe* is \ariahlc. It i;e*iu*ralU Ix'ain-- with a sliaht pain in 
the* epigastrium, i*omini: e»n a 1\*w’ henn-s .ifh*r me*.ils. I'ho pain 
^raeluall\ lH*cenne*s worse* until it iV''cmhK*.s hiliarv cedic. Afte*r an 
acute attack of pain fhe*re* m a |x*rieMl of frce*deun ; the*n, ^ndele»iily, 
(he* patie*n( aaain Inm a most s,>\,*re* p.irowsni, ( Jraeliialh , the 
pain becomes Ics^ in(ermine*nt .iml nmre e*e>n(innons. All these 
]nnns arc most ]>ronoum*e*tl in the* e*]di:astrium, hut may raeiiate 
to the hack, hctwe‘cn the* sheuildcrs, tei the ri*iri<m e>f the appendix, 
to the h'lxs, e)r to the' luinhar re'irion. In M»ine (*ases the epigastric ’ 
pain max be* lae*lvinir. xxhile* (lie n'ferred pain i.s presiuit. 

Tenderness is variable. It is found in the epigastrium, either 
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or to the left of the median line, depending upon the 
part of the pancreas which is involved in the inHaiiiinntory proc- 
Pus when it fonns generallv gravitates toward the back. 
Then the most severe pain is felt in the* groin. 

Associated svinptoins <»f sul)aent(‘ panereatitis are: (1) col- 
lapse; (2) fr(*<|nent and small piilst ; (.‘i) tenip(*ratiire but little 
raised; (4) face* of gra vis'll pallor, with >igns «»f anxi(*tv; (f)) 
mind clear, with little* ih‘liriiini; (<») t»nigne drv; (7) retching 
and vomiting, the vnmitus frt‘»pieiitly containing bih*, s<‘ldom f(»cal 
matter (»r blood; (N) tumor mass present in the tipp**!* jd)dom(»n; 
(It) peritonitis beginning and spreatling downward, but with no 
decided n*sist;:n(‘e to the abdominal wall; ( 10) mnaeiatioii and as- 
thenia deV(‘|oping and progressing till death (Uisnes. 

Vhroniv I'anrmif ills, Kitlmr acute or snhaente pancreatitis 
may p<*r>ist and beiMunc' ehroiiie. IIc‘re the epigastric pain may 
be sev(‘re or very mild. It may be e<intinMoiis or paroxysmal. In 
some cases it rcH'inbh's a galbbladiler <*olic, except that the pain 
is not over the gall-bladder region. It is more to the eenlc*r of 
the epigastrium and has a t<*nden<‘y to radiate to tin* left side, 
while the pain in gall-bladder eorn*s has a tendency to radiate to 
the right sid<*. (dironic* jianercatitis is also associated with jaiiii- 
diee, W’hieh gradually becomes more severe; it also causes weak- 
iless, debility, emaciation, the |iresence of a tumor mass in th<i 
opigastriuni, and frerpieiit diarrhea. ( ’ascs of chnmic pancreati- 
tis have U'cri reported in which pain was felt in the left iliac 
region or under the ninth or tenth costal cartilage* cm thcj le.ft 
side. 

Pancreatic Calculi.-- Pancreatic calculi cause a colie*, some- 
what similar to the* e*olie* due tej gall stones, with the! (*xc(!i)tion 
that in gall->tone e*e>Iic, jiain is red’e rred to the right- shoulder and 
is present in the right side of the (*pigastriijm, while the ce>lic of 
pancreatic calculi is generally in the left side e»f the* e[)igastriimi 
and radiates to the le*ft shoulder. Tt is also Tiotie»e*ahly different 
from gall-stone colic in the infrefjueney witli which jaundice is 
associated with it. Reasoning from the probability of chance, 
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Fig. 132. — P-\in Areas in Disease 
OF Pancreas. 
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!:paiii*of a typical duct-colic , typo is more likely to be due to ob- 
struction of the gall duets than to ol>st ruction of the pan- 
creatic ducts, for gall stones are four or five times as 
common as pancreatic stones. In some eases of pancreatic 
calculi pain may be absent, with only a soreness in the 
epigastrium, or an aching in the* nppt*!* Innibar n*gion. When at 
its height the j>ain may W associated with hicconghs, vomiting, 
rigors, cold sweats, and eollap>e. In oin* case in which pain was 
pTcsent. in the h‘l'l iliac fossa con^idcralilc I’n'o tinid was foiiml in 
this fossa. In anotlM*!* cas(‘ pain wa> prc-t‘iit after the first six or 
eight hours (»nly in the r(*gion «»f tin* ninth and Ic'nlh eoslal carti- 
lages on the* left side. 

Cystic Disease of the Pancreas.* — Th<- dislrcs< in cysiie disease 
of the panenas may vary fr«»in a fei'ling (»f nncasin(*ss and dis- 
eonifort in tin* epigastric region to oiu* of tla* most severe |)ain. 
It als(» may Ik* hroken hy acnic* cxac<*rbalions, pmhahly dm* to 
the sudd(*n increa>e <»f tension in the cyst walls, which, in tnrn, 
is caused hy a sndd(*n increase* ( freKpieiif ly elm* le> he*men’rhag(?) 
in the v<dnim». of the* cyst eMnite‘nts. Like* other varictie*s eif pan- 
creatic pain it is generally ee»ntine*el te) the* np|K*r ahde)nie*n, hnt 
may radiate to the back and lias be*en known te> strike? ele>\vn into 
the tcstiele*s. 

Cancer of the Pancreas. — The pain of eane-er of the* [lanereas 
is the re*snlt eif pre*ssnre* on the* iieighhoring slrne*tnre*s eir on the* 
pancreatic tissues. If may he* \crv mild or ve*rv S(;ve*re*, ceintinn- 
ous or intermittent. It free|m*ntly starts nnele*r the* e*ostal cartilage, 
of the* left .-ide* anel graelnally #*xtcmls toward the* midlim*, low in 
the epigastrinm, radiating aronnel eme r»r both siele*s te> the* .shoul- 
der or te) tlie* })ae*k fg(*ne*rallv tei the le*ft sieh*). It is we)r.se at 
night; paroxysms arc frecpicnt anel give; a coi>e*t-like; e*oiisf rict ie)n. 
Because of its pressure* on the gall eiuet, ewer-el islf*ntiein eif the 
gall bladder occur.«, producing a most se vere* gall-blaehler eedie;. 
Pressure on the pylorus may be the ineitor of a pyloric or gastric 
spasm. Curtin speaks of a ease of cancer of tlie pancreas in 
which the pain radiated to the inguinal canal, back of the testicles 
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and perinouin, iiixi down the* thighs far as the knees. In his 
case th(‘ nio''t prottiinont symptom was a girdle sensation about 
the le\( I (tl tin- tfiiili eristiil interspaee. In caneer of the pancreas 
the jt.itKiii-. i>< IK t.ill\ ii'-'UitK a fM>«tiire in which the body is 
bent torw.iKl and the knees drawn up. 



CHAPTEK XXVIII 


TiiK si*Lri:\ 


GENERAL CONSIDERATIONS 

Anatomy. — The spleen is tin* l:irir(s| tinelless olnml in tlio 
body. It is sitinitid in tin* left li\ piKdiniiilniiiii :intl is in 
intimate^ an.iteniiejil ndatinn t(» the <li^(sti\e app.iratiis. I'lunv- 
fore, it is part ieiihirlx prune \n (‘nl.iri;cmi nl in diseiiM's 
of the li\(‘r, s|,iniiieh and int<*st iiies. An\ .leute i nlaru( nuait is 
painful. 

A .small pari nf the superior surfan of the spin n is in inti- 
mate eunt act with the diaphr.iani in lla \ieinit\ of the (‘snphai>eal 
opeiiiiifT. The <*onla<*l is \erN linn and so e|n>e that any disliirl)- 
aiioe in tli(‘ sjileen would (aiiisi smiif* n l.ited ehanut in this pnrt 
of the diaphragm, so that diM)idM*s of the s|>|eMi nia\ exert Irae 
tion on thi^ section (d’ the diaphragm .ind ^o caiiH* irritation to 
the peripher.il hraindies of some of the int( reosi-d nerves distrib- 
uted fin its l(»wer surf.iee, with efniscipn'iit |»ain, which is referred 
to tile ImhIv wall. 

Nerve Supply. - The .sple(*n receives j|s ninwe ’-npply from 
the svinpathetif*. 'ria* tihi r- acc#)in[>an\ the hl<»od vis^fls to the 
ultimate div i'-ioiis and supply tlie paniiclivnia cd’ 1 he izlaiid. 'Idiey 
are derivnl fnnn tin* spluiie ph xiis, n divi'^ion (d’ the ec liae 
plexus. From tin- celiac ph \ns collateral hranche- connect with 
the riaht vai^ii". which, in turn, is in conimnnication with the* riaht 
spinal aeeessor\ and tlie cervical plexus. 'I’hiis w(‘ may aeeonnt 
for the shoulder pain on the riaht side*. 

Emhleton believes that “the splenic iifrvos are derived fnim 
each side of tlie seini-lunar piii^rlion and from each of the mem- 
bers of the par vagiini, and thus, by iwdving nerve twigs from 
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each pnonrnogastric, the nhouMer pain of the right side may be 
accounted for/^ This is j»robahly not true. (See Bechterew, 
“Funktiniien der Xerveiiceiitni,'’ I, p. «‘]70.) 

According to I.yoii, ‘''Flie sph*c*n is su[i|died by nerve fibers 
from the left .‘'pla?H*}iriie nerve, throufrli whieh a control of the 
size; of llic f)ri;jin is (iblained. Stimulntimi af the splanchnics 
causes e(uitraetinn of the or^aii, whereas cutting them causes 
splenic enlargement/^ 

1'he splanehni<*s carry l)olh sensory and motor stimuli. Pain 
in .s|)lenie disord<*r may llierefore al>o l)(‘ due largely to irritation 
of their lermiiial hraiielies from increase in Uuision of the splenic 
capsule. 

Character of the Pain. Many of the lesions of the spleen 
pr(»gress enlirely wilhoiil |»ain, timugh in m‘arly all eases, even 
when pain is ahseni, there is |u*esent a feeling <»t dragging or of 
pullifig in the left hyp<»ehoudrium. Sometimes then* is also a 
feeling as of weight in the epigastrium, <u’ a sense of l(*iisioii in 
tlu» splenic area. 'I’h(‘.s(* jiains and di>eoinforls generally extend 
from the left si<le anuiml into tin* epigastrium. They may be 
spontaneous, but mo>t fr(*(|uently are felt oidy on meehanieal irri- 
tation, such as comes from running, jumping, or from trauma on 
the left side. 

In s|»lenitis and perisplenitis the pain is g(*nerally worse about 
four hours after eating, lK*eau>e at this jieriod dig(*>lion is 
at its height, and the blood su|>ply to the spleen is at its maximum. 
t\mse(|iienlly it is at this time that the spleen has reached its 
gn*at(*st size*, the tension on tin* ea|»sul(» is greatest, and the pain is 
most s(‘vere. From then on the pain gradually decreases until 
about the twelfth hour, wluui it ceases, for tin* spleen has returned 
to its normal size. The reaMUi for this splenic enlargement is 
that the spleen is su|iposed to act as a reservoir for portal blood, 
which, during tin* active stage of digestion, is greatly increased 
in quantity, with a consequent increase in the quantity present in 
the spli*en. This increase in size is the result of a vasomotor dila- 
tation of the blood vessels of the spleen, with a general relaxation 
of the musculature of the organ. 
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A Tcry significant feature in splenitis is tenderness of tbe left 
pneumogastric. 

Of ten cases of splenitis (Tliuldi'ton), in six cas<'8 the left 
pneumogastric was found tender on jtressure, while in two eases 
this condition was found in the right piieuinognstrie. 


I.iiriiliBcd point of ton- 
(lonirsii 


• SiKiiorolli'H Hplooii point 


Fig. 133. — Poin’ts of Pain and Tendkunkhs in Diseases of the Sfleen, 
Puin pmsont in (‘pigastriuin, upptT part ulon^ the rost.ut rnarf^in. 


I^ralisi'tl {Kiint of trii- 
derneaa 


Fig. 134. — Points of Pain and Tenderness in Diseases of the Spleen. 
Paii\^in interspaces, especially those lying directly over the spleen. 
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Position of Patient. — A patiVnt suff(-‘ring from splenitis 
(‘rally fin<U the dorsal position and the left-sided position; 
painful. 

Tenderness.- Loeali zed p^iints of tendernc?ss arc^ found in the 
shoulder over ihe aenrinir»ii pmri-.-, and at tlie ‘^junction of the 
iipjier and nii<ldle third of tin* upper ediri* of the trapezius 
mu-elc.” Siiiiiorr'lli*-^ ^pheii poini i^ near ihe interseetion of the 



l.I.'e Mi.’iiioi) or I’\li*\tin(.’ foii Sim. kmc TK\nKi{\Kss. 

'riie pnlinil i.s p 1 ;hmm 1 in a reclininj; po>!un* with the knet‘s lh‘\ed on the 
thi.uh>, aiul the tiii^hs on the alMloinen; tht* :ilKl()niiii:il inuseles are 
al.so relaxed. The examiiiiM’ staiul.s tn tin* rii;hi el' tin* p:iti(Mil and 
ill! nidiiee.s his rijL!:hl hand deep tmdiM’ the h‘ft eo^tal honler and the 
left hand makes pn>.>nre o\er the left hypoihondrium. 'Die j)aticnt 
now t.akes a deep hrealh and if tlie spIe(Mi is tendtM’, pain is eoinplained 
of when it enmes in eontaet with tin* examiner’s liand. In case of 
enlar^iMiuMit Ihe deep inspiration may not he iieee.ssary. 

lelt lifih iuteren'^lal space and tin* niid elavieular lint*. Tender- 
ness is also tell, hoili on palpation and pereiission <»vor the splenic 
area. 

Factors Influencing Pain. — Factors influencing the onset of 
pain are motion, ]»r(‘ssnre, and eirenlation. d/o//on is a cause of 
pain, espceially slionld tin* inoveimmt In* in the f(»rin of quick, 
sharp p'l-ks or jars, such as occur iii ruiiuiiig, jumj)ing, and horse- 
back riding, (diange of ]u>sitioii of the organ, such as happens 
in turning the body from the dorsal to the left-lateral position. 



GENERAL CONSIDERATIONS 


697 


(^vaeB a sense of tension or of pain in the left side. This is most 
plrominent when the stomach is full. 

Diaphragmatic iiiovoniciits, such as occur in sneezing, cough- 
ing and hiccougliing, also ca^i^e ]>ain. Prc'-sure on the organ also 
very frequently pnuluces j»ain. Such prc'^sure is cxerled by the 
‘ patient himself when In* heiuls forwani or backward. In either 
case the spleen is eauiilit in tin* reee^s of tin* diaphragm and is 
squeezed con^idl•rahl^. If it i^^ not enlarged the force of the 
pressure may imt he griMt eiHuigh to e.iiiM* p.nn; hut should it he 
enlarged tlu* lea^'t .imount <d‘ pn-'^sure is \erv p.iinful. For the 
san\e reason, straining <'tTert% ^uch as take* place in defc'catitui 
and in lifting, are \ov\ |)aiufnl. Pn^ssiin* nniN also 1 h* e\ert(*d by 
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the descc'ut ol the dia|ihragm; ihii-, du*p breathing is ju'odnctive 
of ])aiM. Thi•^ is marked|\ .so sImhiM |K*risplenil is he present. 
Paljiation, e'^peei.iIlN when hiniann.il, ean^'e'-, in a tender spleen, 
ColKsiderahle jiain. 'I'lie nnthod ol |»al|)ation i^ ‘-hown in h'ig. 
Percu'-sion is aNo |MininI, partif'iilarl^^ if the pc rein^ing blow is 
rather liea\N. “noth palpation jimI pereii'-ion are in.ide in tlie 
splenic area, whieli is ni.irki'd out n|»<»n tin* hack, h\ <lr.iwing two 
horizontal lines from the ‘-piinm- j»roee-M- (»f tin ninth dorsal 
and the tir-t Ininhar \ert(*hr:e, tln-e ai*e joinecl h\ a \ertical lino 
one and one-half iiielie- to tin* left of the niidline of the body, 
and another corre-'ponding with the left, midaxilljiry line” 
(jWonyhan). Within thi'^ cpiailrilatf ral space the Rpl(*(*n li(‘S 
obliquely between the ninth, tentli, and ehwenth ribs. 

Circulalory rhanf/f's cliiring digestion also jirodnce and modify 
spleen pains; at this time there is present a secondary hyperemia 
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in the spleen. If pain is already present, it ia increased; or, if 
it is not present, it is initiated. Should the spleen be inflamed, 
or adlie.sioiirt he present, the pain is all the more pronounoed. 
Adlujsioris lKft\ve(;ri flie stoinaeh and the sideen, or the spleen and 
tlui (•(»l()n, are Ihe most i»ainfiil lK*eanse, in tliese cases, during cer- 
tain stages of (li»!i'^tioii, enlar;reinent of hotli organs occurs and 
the puli is doiihly sevens Drugs, such as (juinin and arsenic, 
Ic^sseii s|)lcni<; pain, hceaiisc; of the (Iccrease in the size of the 
spleen whicli I hoy cause*. 

Symptoms associat<‘(l with a jHiinful or irnder spleen are: 
Kiilargi'iiiont,' which is almost iiivarial>ly i)roseiit. Very often 
the pain ami tomh•^llo^s scorn to vary directly with the size of the 
sph'on. In nearly iill cases of diseased s|>h'(‘n there is present an 
inllammatien or snim* cnng(‘Nlinii of tlie capsule. This eniises a 
(h‘pnsit (d’ tihrin on tin* |M*ritoneal surface, or at l(*a^t a n)Ughening, 
which giv<\s ris<* t<» friction wh(*n, during n^spiration or deep 
breathing, a to-and-fro motion ocnirs h(*twc‘(‘n the sple(‘n and the 
diaphragm. 'Fins friction rub ean he h(*ard on auscultation, and 
he felt, on palpation. Soim^times, in severe, active congestion, a 
systolic, murmur can detined on li>tening ovc^r tin* splenic area, 

DISORDERS OF THE SPLEEN PRODUCING PAIN 

Displaced or Movable Spleen. — CJlenurd .states that a mov- 
ahl(' spleen may 1h* |)resent without any special sym])toms, though 
geiu*rally a tiragging or a s(*nse of pulling in the back or sides, 
nTerriMl along tin* liiu* t>f attachment of the diaphragm to the 
ribs, is present. Other organs may he affected by the displaced 
spleen; their cin*uhition Ixronies disturbed, cong(‘stit»n results, 
and pain is pn»duceil. When the displac(*ment is excessive the 
splenic junlich* may he twisted and the splenic circulation inter- 
rujded. Pain now hecom(*s a prominent symptom, the character 
and severity depending upon the completeness of the circulatory 

* Tlio splron is incTc.'isj'U in size, shniilU its anterior boriler lie below the 
lino extending from the inidiUe of the sternal notch to tho tip of the eleventh 
lib on the left side. 
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obstruction. Should the veins alone bo obstructed, congestion 
^ results. The pain is very severe ami the spleen is increased in 
size. Should the obstruction Ik? eoiuplete, both arteries and veins 
being blocked, the spleen at first is not increased in size, and con- 
sequently pain is not prominent. In gnidiial vi^uous obstrnclitm 
the pain is not as severe as it is in vc*nous i»l)strnction of sudden 
onset. In either ease*, wlietlier the ohslniclinn is complete or 
incomplete, complicating pcuMsphuiitls, with scctunhirv pain, n*- 
sults. The diagnosis of m»»val>le splemi can Im‘ math' from the 
shape of the tumor mass, which is oblong, with an iiuhmte*! 
border and pulsating artery «»n its inner snrfaei*. The absence 
of the spleen from its normal |M>silion, and the ability to replace 
the tumor mass in the cavity the sph‘en should normally occupy 
also assist in the diagnosis. 

Displacement <d’ tin* sjdeen is very ran^ (jhmanl having fotnid 
only two in one hundred and sixty cases of enteroplosis, a condi- 
tion with which, naturally, on(» would snppost* it would be asso- 
ciated. 

Congestion. — (\)ng(‘stiou of the Hple(‘n caus(‘s ])ain in nearly 
every ease. This is well illustrated in th(» iideetious (lis(‘aH(\s, 
which arc alim^st iiivariahly ac(Mimpani(Mi hy a cong(‘stc(l Hpl(‘cn 
and have pain in the left hypochondrinm. The presence of a 
tumor below the left costal andi, moving with respiration, and 
tender to the touch, is a (pta non of spleni(! involvement. In 

some cases f)f acut(j splenic* congestion, aeeompanied hy cardiac 
disease, juilsation may he felt. In these cases the? ])ain may Ik? 
localized to the sj)lenie area, or may radiate* in difb'n'Ut directions. 
An acute congestion of tla* sph'c-n, originating in the presemee of 
a gastric ulc(*r, may he due to a ihroiidius of the sjdenic V(*in, the 
thrombus, in turn, being caused by necrotic tissue or blood clot 
arising from the ulcer. 

The spleen, which in infectious diseases is cnlarg(*d and con- 
gested, may also show signs of acute inflammation. In this it 
does not differ from the lymjdjatic glands, which in the presence 
of infection lx*coine enlarged, and, in some casr*s, acutedy inflamed. 

However, the spleen especially, because of idiosyncrasy and 
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sfH'ciii] poculiarily of function, seems particularly liable to iar 
volvenu'iit ill all acute infectious processes. Several factors may 
accoiiiil for ilii- t<‘inlei]ey, namely: (1) In'cause of the great 
anioiiiil of Iv in|»liiilic li'-siic in it'^ sul)-fiinc(‘ it acts as a producer 
of leiikocN If ah<l at IIm* s.inie lime, ( iM hecaiHO of its relatioil- 
sliip to llir oii'fiil.ii inii, if |M rfMriii«^ ilio fnm*ti(»n a filter for a 
porlififi fif llio Mo'mI. "I liii-, in fcf‘1 ion's arnl M*ptie (uinditioiis, by 
ca-firii^ fIf'lriliK and Ii.k'Ii ri.i into flu* rinMilali<m, are particularly 
[»n»ne lo f.iii'c ‘'plonie fli'siasi*. 1'lie infeclioii-^ <li-oa*<es causing 
tile jnn^l markid i idari'i nirnf an* t\j)linid fi*\er and malaria. In 
l><>tli di'-ea"! the v|)|i i n i*>i ( nlar^i d and l(‘nd(‘r, and pain is coin- 
j)lainef| fd’ heiie.itli the left en-t.il areli. 'The eiihiriied *^pleen fre- 
(pieiillv enmpre'.-f s th.il jHirtiun nf thi* liini:^ hetuien tlie dia- 
ph raiiin and tlie tiairaeie w.dl mi that, on dee}» hn‘athin<i:, a fine 
ere|)it.il inn ma\ he heard, 'riii", at time-, hav hd to a cfinfusiou 
<d' till* splciiif* h *'inii with ptieiimniii i, Siit'h a mi-take is most 
likels to happf n if the <msi t nf ila* di'M‘a-e eaii-iiiir tin* "spleen in- 
\fd\emeii( neeni- Willi a eliill. I )eep hre.ilhiiii^ ill tin* |)re.MUice 
<d‘ an eiil.iri:( land !< iid* r -plet ii i- \t r\ painful. I k (‘aiiM* of the 
a^-snel.itefl sph me eniim-linii, parn\N-mal heniniilohinuria also 
eaii-e^ .splenic pain. 

In hrif f, it ma\ l»e ^aid that tlie eau«(s nf active eniip'stion 
and inllammalinii nf the -ple< n are dm*: (I) In aeiiii- factors, 
as mienMir::ani-ms and tluir inxiii'' ( t_\ plmid fevi r, malaria, 
sv ifliili-^ ) , finii;- taeitanilid ami f*tlier enal lar <leri\ atives), 
trauma, ami Ineal and nmrhid pmei sm s iu the spleen (liemor- 
rliaiif*, t*mhnli-m); ( -J ) In elironie f.ietnrs, '.ueli a^ am*mie states 
(pu-nieioiis amniia, elllnrn'^i'., inranlile ammia, -pleiiic anemia, 
ehnuiic ev.iimfie p dv t'v ( heiiiia, rieket> ) ; nr (n) to pa— ive eon- 
gf.sliniis, whieli mav he dm* (a) to di-ea^e of the heart and lungs 
(|)nMliiei..i: nh-trm*tinn to tin* irt m ral cireulatif>n 'I, (h) to diseases 
of the ]M»rlal area (ean-injj: oh-irueiimi to tlie pnrtal circulation), 
such eirrlio-i- of the liver and pv elophlt hit i", or (e) pressure 
on the portal (»r sph nie vein^ hy tumoi*''. adhi'sien*., ami sometimes 
by an enlariicd ami iiithumMl aall hladtler (LvfUi). 

Perisplenitis. — In peri^plt*niti^ pain is almost invariably pres- 
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401^ espeeially if tlie inflammatory process is acute. The pain 
HEHriea from a feeling of discomfort to one of the greatest distress. 
All movements of the spleen initiate and aggravate it, particu- 
larly those movements associated with breathing, turning or twist- 
ing of the body, and bending forwanl or backward. 

Of diagnostic inijM)rtanee, if the le'^ion is acute, are the fric- 
tion sounds, which may be beard o\(r the splc^iic an*a on auscul- 
tation. Great ttnderness, also, is pn‘s(‘ut on jiressurc oxer the 
same area. In cirrhosis of the lixer pcnspl(‘nif is fn*(]uently 
occurs. It is found in <?yphilitic, Ihinti's and Hanot’s cirrboses, 
while Laeiinec’h cirrhosis rarely <‘auses pain. 

The eaus(*8 of j)erispl(‘niti'^, according to L\on, are: ( 1 ) l(K*al- 
ized 8)>lenic inxolx< inent, as infarct, gumma, In tnorrhag(^ abscess, 
cysts; (2) gciuTaliAMl inxol\<‘nn lit of tin* splomc parenchyma in 
the acute or chronic sphnitis of the infirtious disuises; and (JJ) 
extension of inilainination from <lis(ase outside* of tlu^ spleiii, as 
pleurisy, jinoumonia, local or gdicral peritonitis, tumors or cysts. 

Abscess of the Spleen. Abs(*ess is most fnspnmtly eausc^d by 
lodgment of a septic (inlx^lus; but so long ns tin abscess is con- 
fined to tin* pannchxina it gixes no iinlication of its jircwnce. 
It is onl;x xxhen tlie capsule is inxolv(»d, and perisplenitis occurs, 
that pain is felt. Tin* pain of ccMitral abscess and other crypto- 
genic fornix of spb'iiic inxolxenn*nt might be of great diagnostic 
value; but, unfortunatelx, as xet the [lain ecpiivalent lias not Ikm'Ii 
defin(‘d and corndateil to the diireunt varieties of splenic disease. 

Infarct. In infar<*t eif the spleen siiddeui, s(\ere pain is felt 
in the splenie area. Tenderness due to jm rispb nitis is also pres- 
ent ainl Is locali/ed oxer the area of the infarct. AftiT tin first 
acute pain, following the lodgment of fh( emholiis, the pain 
syiidroiin* is that of a jicrisplc nitis. The emboli causing these 
infaret'' an* most eorninonly due to vegetative endoearditis, in 
which a peirtion of these \ecrc*tatieins has been carried away in the 
blood current ainl has lexJged in the splenie artery or its branehes. 
Such a lodgment is very coinmejn, bc*eause in the spleen the ar- 
teries are end-arterieb and have no anastomoses; therefore, lodg- 
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ment always outs off tlie circiiiation to a limited area and cattsea 
an iiifiirot. Slioiild tlio eiiil>olus Ixj septic an abscess of the spleen 
rf?sulls. 

Rupture of the Spleen. — Pain in the splenic area, following a 
blow a sudden frauina in iIkj n^riem f»f the spleen, particularly 
if it 1 h; asHoeiiited with eedlap-r^ and siu^ns of internal homor- 
rliage, is an indicalieni of splmie ruptnn*. T\\v ])aliont, in addi- 
li(»n t«> tiu; pain, Ii.'h, at tlie tinu* ed‘ tin; ae'oident, a sensation 
as of sejinelliing being torn (»r of giving way in the alMlouien. 
llov\M'V(‘r, pain dues not at nnet\ in all ea>es, occur, for immedi- 
ately after tin* injiirv tlie patiiuit may .s(‘i‘m but. little hurt. Ho 
may Ik* able to walk fnr some distance or to engage in some* work 
lK‘for(‘ Ibe pain comes on. A riiptnn* may also occur sponta- 
neously, as b.Ms been observed in a few cases of very large and 
congested spleens. 

Tumors of the Spleen. — "I'unmrs of the spbc ii, according to 
T^lonylian, an*, as a riik*, |>ainful, the |)ain in some* eases lieing so 
sevens as to prevent tla* sliglil(*st movem(‘nt. On tin' otJi(‘r hand, 
lli(» (*nlargc*d, amyloid spleen, found in s(‘]itic diM*as(*s, is apt to 
be ov(*rlooked, b(*cans(‘ it rarely protliicis a pain-eoinple.x. 

Cysts of the Spleen.— Likewise, cysts of tlu' spleen, unless of 
very gr(*at siz(*, ar** gen(*rally free from pain, tliongli from their 
»\'Av they may cause a sensation of weiulit or of fulness in the epi- 
gastrium. Pain, wluui present, is. in tin* area otrupi(‘d by the 
enlarg<*d splei*n. Ilvilatids, as a ruh\ an* painless. Tlu'v usually 
grow from tin* upp<*r surfae<» of tlu* irlaml and give a character- 
istic thrill on palpation. 

Kala-azar, a ran* disease* of tin* spK*(*n fouinl in certain 
tropical countries, produces a splenic enlargement, which, as a 
rub*, is painh*ss. 

Of the blood iiiseas(»s causing splenic i*nlargement, myeloge- 
nous leuki*mia always causes pain. This jniin, due to distention- 
of tin* capsule, is Ireijiiently the lirst symjuom of the disease. 
Pseudoleukemia and p<dycytln*mia alst) cause sjilenic pain, but 
this is rare in chlorosis and pernicious anemia. The reason for 
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‘iliu-iiuiy be that the spleen is enlarged in only about sixteen per 
, eent. of cases of pernicious anemia and chlorosis (Schmidt). It 
is only in the cases of ciilnrgiHl splet'n that puin is present. 
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Symptoms 

SrtKKN 

Pl.Kl’UISY 

Pneumonia 

Pain. 

• 

Im'Ii in side or 

i.s referred to < fit* ab- 
duiiu'u. Worse on 

res])iration. | 

Lo(‘aliz(Ml to 
d iseasrti area; 
not snrh a ^reat 
leiidt'iiey to be 
refern tl. 

liocalized over 
an a when pleura 
is involved. Re- 
ferred pain over 
the chest wall is 
.al.so present. 

Tenderness. 

Spleiiie |)oints of leii- 
derne.ss are preseiil. 
I’re.ssure on 1 lu* lower 
border of tlie spleen ’’ 
(bimanual) is painful. 

N o s p 1 e n i e 
points of leiider- 
ne.s.s. 'reiider- 

iH‘'<s may be pres- 
ent in t he inter- 
co.slal spac(*s 
over the alTetMtHl 
area. 

No splenic, points 
of tenderiH^ss. 
'remlerness a s a 
rule isj>ri‘sent over 
the afiect.(Ml an*a. 

R&les. 

.May be pn‘.sentf <lue 
to pressure alel<*eta- 
sis of the adjacent 
lunR. 

i 

May be present, 
dtie to tne as.si>- 
i <*ialed involv(‘- 
meiil of the sub- 
pleiiial pneii- 
intinie tissue. 

Present. 

Enlarfrf'inent of 
the sjjh^eii. 

l*resf*nt and sjdet'n is 
tender on pressure. 

Noenlarneinent. 

lOnlarKeineiit, sep- 
tic in orif^in, may 
occur late in the 
disea.s(*. 

Friction rub. 

.May be |)n*sent ; gen- 
erally absent, 

! 

l*re.Ment. Dis- 
appears when ; 
etTu.sion occurs. | 

J*'re(|uently pres- 
eiit. 

Ckiugh. 

(lenerally not pre.s- j 
erit. 1 

J're.sent. 1 

I 

J’nwnt. 

Sputum. 

None. 1 

Frothy or dry. i 

Ilusty. 

Temperature. 

CJenerally that of j 
the caii.sat ive IcMon. 

(lenerally non**, 1 
or very slight. 

! 

(leniTally present 
and vc*ry hiKh. 


‘Splenic disonlcrH Imvc bc*c*ri rrmfu.HiNl wilh aiiiit** rh(Mirnati.srri, ffspccially 
BO when the Hplonic pain is refornMi u> the h’fl shtnildcr; hut in rhiMirnatiMm 
Bome of the joints arc almost invariably aflectcd, while in tiplciiic disorderB thero 
IB no joint involvement. 
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THK KIDNEY 

GENERAL CONSIDERATIONS 

It is snid hy Howard Kidly, in wliat is ])rol)al)l^ a fair esti- 
mntr*, tluif o\cr (10 jx r (x nt. c»f tli(* with ill-ilrfinod, right- 

si<]c(I pniii lijixo fIimcjisc* nf llic* ki<lin*\. In \ i(*\v of tins, it is easy 
to urHlcrsl.md the iiii|»nrtjinc‘o of Ik inn: tlioroii«rlil y con\(*rsant with 
kidnc\ ])iiins, llu* iMtionali* of their production, and the method 
and manner of tin ir }>ere<‘ption. 

"riic kidn(>s, nidike otluT abdominal \iscera, are entirely 
retropc rito!H al and do not come in intimate relaliooliip with the 
otln'r intraahdomin.d Mscio’a. Thrnr position, ho>\<\er, brings 
them into more' intimate cont.ict Mitli the* ])aric‘tc‘s and conse- 
(pieiitly with the iur\oiis '^iipfiU of the alMlominal walN, Iv'hieh 
is cen br(»spinal. It is e\lremeh doiiblfnl if any cerebrospinal 
tilH»rs con\e\ nene im|)nlM*s from th(' pareneliMiia of the kidney.^ 
Yet th(* capsule ami ^ome of tlu» pericapsiilar ti'-^ue contain cere- 
brospimil scnsoi\ fibers. In this the l(H*ali/ation of the 

aching pain fidt in all capsular or jiericapsular aflFections can be 
explained. S\mpathetic nerve fibers sn|>ply the ])arenchyma. 
Th(\v are colheted into the renal ]de\iis, which in turn communi- 
cates, throiurh th(' Md.ir ph*\us, the lowtT and outer part of the 
semilunar gaiiiilion, and the aortic plexii"', with the lesser and the 
smallest spl.inclinic. 

Nerve Supply. — The nerves sujiplying the kidney are derived 

I Vetording to the latest reseirthes the cortex of the kidney is derived 
from the niesoblastu* tissue of the posterior abdominal wall; consequently 
there must h.ive bei u. at least in the earh stapes of development, some slight 
distribution of the terminal branches of the spinal nerves to the kidney 8ub«> 
stance. Whether these persist in later life is problematical. 
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the tenth, eleventh and twelfth dorsal, and the first lumbar 
iegments of the cord (^cad). 

* How important these areas arc to kidney pain production, 
and how necessary the kiiowh'dgi' of their location is for a cor- 
rect and satisfactory di*igciu»sis, will lx* slmwii. 

Etiology of Kidney Pain.- Tin* tlircct cause* t>f kiilney pain is, 
as in all painful h^situis, an irritatitui .irisini' Munewlierc in the 
course of the nerxc snpplx. Sinci* the \wr\v lilnT'^ snp|)lying the 
kidney are relalcxt tlinx'lls and iiulirccilx willi titlier organs, irri- 
tation ari'*in^ in their e<»ui*st* iin\ lx* reft rred to anx or all of these 
related ordain. Tli(‘refort*, sinct* a lt*sioii of tla* lvidne\ will eanse 
pain and tlistiirh met* in otli(*r tiri'.iii'*, anti a It sion of titlier orpins 
will cause pain ainl di-'tnrhantx* in tlit* lvi(liit*\, it n*t]iiires inoro 
than the jiain sMidronie to niakt* a diaanosis of a knlnty lesion. 
An execjition to this prohahls ciuiM lx ina«lt* in favor of the l(K.‘al 
teridern(*s^ which (x'curs njion prtssnrt* in tin* costal vertebral 
angle*, wh(*ii tilt* kitlnev or (h<* ^nriouinliiig areolar (issue is in- 
flamed. 

The caus(*s and the l<K*alituH of nirvt* irritations causing kid- 
ney jiain are \arietl; xet it is most prohahh* that n(*arly all of 
the kidiiev jiains owe their origin to strt'tchiiig ami pressure ex- 
erted upon tilt* nerve tilamt*iits tt*rmina(iiig in the capsule. 

In this connection, Wat^ui rcjMirts a cast* of appart*tit renal 
colic, in whicli the kitlnev was tip(*n(M| ami m> sttuit* was fouml, 
but the capsuh* was tliiekened. (Nimplele n*ln f ft>llow(*d llit* op(*r- 
ation. Keves al-o rept>tts relief fiOiii the sjililting of the capsule 
in a cafeo of chnmic granular kitlnev. Kven in a simple eongestion 
the pain U tased hy cajisiiltittimv. Iltivvever, it is probable, in 
all cases, that the juin is the re^tult of an aeiitt* juxxx'ss, for in 
chronic and slowly progressing tlisonlers, like granular nephritis 
or new groxvths of the kitlnex, jaiin is absent unless the tension 
of the capsule, from any cause, is smldenly increased. The pain 
of a severe and a colicky type instantly results. Indeed, it is 
claimed by Bivan and others that the pain of renal calculus is the 
result of a sudden increase in intracapsular tension. Be van re- 
port9 case in which, previous to a nephrotomy, severe pain had 
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been present, but was entirely absent after operation, although a 
stone, wliieli was present in the ureter,^ had not been removed. 
After the operation its jiro^rress down the ureter could be watched 
with the X-ray. At no time in its descent was the slightest pain 
present. This is oidy one of tlie many instances which seem to 
show tliat kidney pain, lliat i^, direel pain, i- due to tcuision on 
the renal capsnh*. Should lh<* cap^ule Im* thickened and non-elas- 
tic; any increase! in tlic* mass of ihc‘ kidney would lx* painful, be- 
cause; of the* re-^i<lam*e jo st rolclii iig offrred ly ihe^ thie*k(‘ned cap- 
sule. For this re‘a>on, it may !»(*, that oM pe'oph* and rheumatics 
can, hy the* ae-hiiig whicdi they have in their hae*ks (in the* kielney 
are*as), feiretell changes ed* wi*athe‘r. The* lowe*ring <d‘ tlu* haro- 
metrie; pressure; may imluce* a kidney hype‘remia, which prejduces 
tension of the* (‘ajesuh* ami tlins <‘aiise>s ]aiin. 

In e*ase*s of iiil rae*ap'^ular leuwion, in whie*li the* rc'ual pelvis 
is disle'iide'el with cNudate*, splitting of the* e*a|>'-ule‘ and e)pe»ning 
of till* pe*lvis will let out thee*xudale and relie\e* the* piimarv pain; 
hut a se‘e*omlary e*onge*stion in the* pe‘lvis inay re*sult and |)rejduce 
a seceuidary paifi. 

An e*.\ample' <»f tlie inse*nsihiliiy e>f llie* kidney ]>are‘ne*hyma to 
pain proelue*! i<»n is given hy (^irtwright { f.finrcl , ISSS, TT, 

p. lO.’t). lie* says that, when in (’liina, he was >hown a S|)eci- 
ineii e»f a kieluey re'mo\eel from a <diine‘sc ceMdey ly an Ame*rican 
jdiysician. Iiefore its removal it had exte*mhel thnmgh an e)peii- 
ing in the* loins aiiel had suppurate*<l fre)m the* treatme nt ed bird 
dung, saliva, e*lc., with which it lunl be-eii daily dre*sseel; and yet, 
during all this time*, wo pain lunl Ihh*!! ]u*cse‘nt. 

'riu* kidm*ys are* in cle>so relalieui with the* upj)e r ]>aris of the 
lumbar ]de*xus on cilhe*r sieh* and e*nlarge ine*nls of their substance, 
ne‘W growths, eir pe*rine‘|diril ic absce*>ses will seune times pre*ss upon 
certain of the*se ne*rves aiiel cause* pain. This pain is referred to 
the distribution aiva of the* nerves upon which pressure has been 
made. A more complete discussion of the‘se ]>ains will be entered 
into under the heaeling eif re-ferred jaiins of the kidney. 

The ureters and their nerve supply will be considered in their 
respective sections. 
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Obaraoter of Renal Pain. — In some eases, especially early in 
the renal involvement, a well-defined pain is not present; rather, 
there is oxprrieneed a sense of discomfort and distress in the cor- 
responding iliae fossa or lumhar region. This distress may gradu- 
ally increase, so that in tinu‘ it heeomos a well-ilefimMl pain. If 
the pain, wlien pres«‘nt, is <d‘ a dull, aching eluir;u*tor, it indicates 
that the 1(‘nsion on tho cjipsnlo is not of any eonsiderahle moment, 
but rather that, the lesion invol\t‘s ilu‘ Mirronnding renal struc- 
tures or is of som(‘ slowly progro'^sing, ini ranephritie nature, sueh 
as that whieh oeenrs in the large while kidney of nephritis. If 
there is also eoii^id(‘rahli‘ len(h‘rne>s on palpation an extrjtreual 
eompli(*ation may he suspected. An aid of \alne in the «liagnosis 

intra or e\t rareiial le'^ions i?> that inirarenal lesions generally 
give rise in an*as df referred hyperalgesia, while ext rareiial lesions 
do not. 

Til some easi'S of wandering kidiay, fmm kinking of the* 
ureter, there is a sudden elevati«»n of the ii!l raeap'^nlar pressures, 
with a very severe, eolieky ]»ain. 'l’he>e al lacks go under tla‘ mum*, 
of DieiTs (*ri-es ( s( e Wandering Kidney ). They an* accompa- 
nied, at the time of tin* attack, hy a e«>nsii|erahle decreasi* in tin; 
(pniiitity of urine. 'Idiis is followed, on tin* re(‘stal)lishmenl of 
the nriiiary ehaniiel, hy l!ie Noiding of a eonsiderahle (piantity 
of elear urine whieh may he .slightly tinged with hlood. During 
th(^ attack palpation will di-^-'cloM* a swollen and tender kidm^y. 
A ealenln> hloeking the ureter will proflnee similar .symptoms. 
]>oth a kinking of the ureter and the hloeking of tin* same hy a 
ealeiilns are aeei.mpanied hy vomiting and (‘hills, and, in .sorru* 
east's, hy a mi hi fever. 

A kidney in a .stale of hypertension from arterial liyjieremia 
Las a pet'uliar rlnthmieal, jnilsatiiig pain, most pnmoiUKMtl in 
tho luriihar region. I’he jiaiii syneliroiioiis with thl^ eanliac 
systole and is the rc'^nlt of the inerease in the intranephrit its ten- 
sion, which occurs during each .sy.-tole. 

Localization of Kidney Pam.^Iii kidney distirders, as well 
as in disorders of all other tjrgaiis, there are two tda.s.ses of pain 
manifestations, namely: the subjective, in which the pain is pro- 
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duced without any apparent external means of causation, and the^ 
objective, in which pain is produced by manipulation, pressure^ 
etc. I'i nrh rncss comes under the class of objective pain. Tha . 
8uhj<*c1i\( jiaiim may Ik‘ divided into the following divisions: 
(Ij local, (;>) nfe-rred, and I'm) nflected. 

rains. Local ]>aiiis, a** the name would imply, are 
flioM \\lii<*li are |irodu<*ed dire<*tl\ in llie kidnc\ area. This area 
is hounded h\ ( ( ira\ ) : 

(I) A line parallel ^^ith, an<l one inch from, the spine be- 
tWH'ii lla* lo\\<r cmI^c of the tip of tin* spinous ])n»cesR of the 
ele\enlli dor'^.il \erf<*hrii and the lower etlirc* of the spinous proc- 
ess of the third liiiiihar \ertehra. 

(l^) a line from the t«ip of the tirst line outward at right 
nngh s to it fer l* J inches. 

(.'{) A liiu* from tin Iowm r end of th(‘ first trans\ers(»ly out- 
w’ard for L* } incliis. 

(I) A line paralh I tn the first and conn(‘cting the outer ex- 
tremities of the fiist an<l third lines just diserihcd. 

Tin kidncNs are tin r< fore «>|>poNit(‘ th(‘ last thoracic* and the 
lip|)er two lunih.ir \ertehra* and rcMch t(» within to cm. 
(1 to M in.) of the highest part of the iliac crest (PicM’sol). 
(See Fii*. i;;<h) 

Tims, jin\ p.iiu felt in tlii^ rei»ion should lc*ad at once* to the 
suspicion c»f diM.ise of the kidm*\, e-'})eei.ill\ so when the jiain is 
assoi’i.ited with h»eal tendernc'vs. If the pain is vluirpl\ delimited, 
and if refu’red or rc'tlectcMl paiii'- .in* ah^'iit, a perinephritic iii- 
thimm.itor\ lc*sion should he* sought. 

“This is most important to a corn*ct di.iiiiiosis in infants and 
children, hee.nise in them, <»n account of hick of de\ eli>pm(*nt, the 
ahillt^ to loc.ili/e jiain is defeetiM*. In an\ case*, edther in them 
or in adults, a se\cn* abdominal pain, of unknown etiology, espe- 
cially when associated with the dr.iwinir up of the* limb* etc., 
should alwa\s direct attention to the kidn(*\.'’ 

Jivferrcd rain.- lU rc'ferred pains are meant those pains 
W’hich are felt at a distance from the jdace wdiere the irritation 
producing them is located. The irritation may occur at any point in ^ 
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<fcburae of the affected nerve, but the pain ia perceived as coin- 
from its peripheral distribution area. In kidney lesions this 
exemplified, for pain due to llie lvidiu\> nun be felt in the 
lower iliac region, the suprapubic, the oul<'r, unddh' or the inner 



Fig Kt7 . — Arvas of PhtLiuiLo wo Hlm.lc ili> Pains in DishAsh of the 
I i<iNAi{\ Ai*i'\ii\ns (Modifitd fiorn Feiiwidv) 

Unilateral pain of one liiiih is often a pnnH>nilor> hi>;n f)f brain hemorrhage. 


part of the thiirh. J’ain, when felt in an\ other part of the thigli, 
if it is produe(*d b\ h -ion«> of the* frmitoiinnarN tract, is generally 
due to those lesions A\liieh located in the ureter alK)\e the 
bladder; while pain felt in the penis, -erotuni, or in the lateral 
margin of the perineum and the inner asjiect of th(‘ thigh, or o\(*r 
the lowec.part of the sartorius muscle (involvement of the obtura- 


610 


THE KIDNEY 


' .<• 


tor nerve), /generally indicate involvement of the ureter adjacent 
to the bladdfjr. 

A (liffcrenlial fxiint of value in the dia^^nosis of the location 
of lesions of the kidiiev or ureter is that in high ureteral in- 
volveineiil. llie skin (»f llie serotiirii is not })ainfiil to pressure, but 
tin; di'e|ier tissues are; \vliil(* the reverse is true in low ureteral 
involvement. When the involvement is adjacent to the bladder 
the |)aiii may he referred throiiirh tlic* inferior hemorrhoidal nerve 
to tlie skin around the anus (»r tliron<rh the perim>al hranch of the 
jMidie to the skin of the serotnm. It may aKo l>e referred through 
th<* <lor.sal hriiiK'li of tin* piidic* to the <!:l:ins {m ins. When, in eases 
of remil (‘aleiiliis, pain i^ fell in these ari‘a< it \< a ^ood indication 
that the stone is in. or jilmosi in, the hhnhler. This is (‘Specially 
trm* should nd'erred |»ain> in the lower area^ follow those in the 
U|i|>er areas, |»art ieiila riy those snpjdied hy tin* (‘levi‘nth and 
twelfth dorsal, the ilioiniiuinal, iliohv po.i'a^trie, and the genito- 
ernral nerv(‘s. 'Idle anterior (*rnral nervi*, lieeaiise of its position 
iK/hind the psoas niii^ele, is fairly widl pro(eet(*d from |>ressuro 
from any kidiicN or iiret« ral di-ordrr, and therefin'e referr(*il pain 
is seldom, if ever, found in the regitm which it supplies. Another 
diagnoviic |)oint id’ ^real \alne is that involviuneiit of the lower 
third of the ureter produces increased fn ijiiency ijf urinafion, but 
no |)ain during urination. In this it differs from le'^ion< of the 
hladdtu'. which (‘aiise both increasial nrinatiim ami pain. The 
zoiK's (d' Head are aUo of parti(‘ular \alue in determining the 
exact h»calion (d’ the h*-ion. 

In some, hut iiof in all ea-e^* the |>n»gress of tlie d(‘se('nt of 
a ealeulus, and the distention of the ureter aliovi* it, can h(‘ noted 
hy tli(‘ nd’i'rriMl and rcll(*eled pains which are present. These pains 
commence alx»vc in I la* area of tia* tenth dorsal and pass down ■ 
through the aivas of the iliac, '-uprapuhic, and the ilioinguinal 
to the scrotum and the penis, at which tinu', as a rul(‘, the stone 
Is in llu* bladder. 

Kefern*d pains art‘ also f(*It in the thigh. Tlmse Schmidt 
regards as being due to pressure upon the nvelfth dorsal nerve 
and upon branches of the liunhar plexus by thickening of tbe ^ 



L. 11th dofAnl nerve 
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Fig. 13S. — Nerves Involved in Referred 
Pain from Kidneys. 



612 


THE KIDNEY 


capsule. Such a causative agent is a far-fetched poasibilily^* ilir 
though the aiiioiiiit of capsular thickening may be exee8siT6 
would not hy any means intc^rfere with the surrounding ner^ ? 
stnieturc'^, nnkss then* was, at the same time, an extensive perf^ 
nejdirilic inflammation. ’ 

For empha^i^, <n(*ii though it iinolves a slight repetition, it 
nuiN he permittnl to reeall th.it the ner\(‘v, in\ol\ed in referred 
pain from the kidiiex^, and the are.is wliieli they supply, are: 
(I) the twelfth dor-^al, wliieh supplier, the ^kiu of the lower ab- 
ilomiiial ami liimiiar region; i'J) tlie iliolix imga'^trie, (a) iliac 
hram'h, su|)pl\iug tiu* iiitegiiim nt of tlio iintiM'ior alnt(‘al region, 
(h) hxpogasirie lir.iiieli, whieh is dist rilmtiMl to the integument 
of the ^upiMpiiliie niiioii; ( :> ) ilioin<*uin.ik snpplxing the integu- 
ment of the npp< r inm r poitioii of the thiiih ; ( t) amiitofemoral, 
whi(*h is dixided into (. 1 ) guiital hr.ineh. whitdi gixe^ lirancdies to 
lli(* skin <d* the s<M'otuni, the thii>h adj.hs nt to the scrotum, and the 
lahia majora in the feni.ih*, ami (h) the eriiral hraneh, which* 
siijiplies the upp« r ant< rior pari (d* th< tliigh, Ixtwein tlu* regions 
suppliisl hx the e\t< rnal lut.imous and tin* ilndnirninah and ex- 
tends doxvn as far as ihi* middle third of the tliiuh; ( ."i ) the ex- 
ternal eutamsius, di\i<linu into (a) an anti rior hraneh. supplying 
the integument oxtr the anterohit« ral aspf ct of the thigh as far 
as the kme, (h) povicrior hraneh, siij»plxing tlu* skin over the 
teiistir faM'i.iv feinoris and lower portimi of tlu iihitial region; 
((i) tlu ohturator. xxhieli suhdixidis into (a) tlu^ anterior branch, 
supplxing tlu* intemniient of h»w< r iniu r third of tlu* thigh, and 
(b) tlu* ])osterior hraiu'h. xxhi(*h hx a hraiu'h supplies the knee 
joint; (7) tlu* anti ri(»r erural, dixiding into (a) the middle 
cutaneous, xvhieh, throuiih its (1) external hraiu h. supplies the 
integunu‘nt oxir the reetus feinoris as far as the kn(*e, and (2) the 
internal hraneh also, xvhieh -ujipliis the intesrumeiit over the 
rectus feinoris as far as the knee; (1)) the internal eiitaiieous, 
BUjiplxing the inteanment oxtr the anteromedian aspeet as far as 
the knee; and (e) the intt*rnal saphenous, xvhieh gix’es sensation 
to the integument oxer the ant< rior internal portion of the leg, 
and the posterior half of the dorsum, and mesial side of the foot»; 
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IIm tnuJl seiatie, dividing into (a) the gluteal cutaneous, 
h^pplyiBg the skin of the inferior gluteal region, as far externally 
6i the great trochanter, and internally as far as the coccyx ; (b) 
inferior pudendal, supplying the skin of tko upper mesial |)or* 
tioA of the thigh and also tlio periiu>n1 bodv and anus; (c) the 
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Fio. 139. — DiBTiimLiioN o* Coud Zoni-^ (accouluiK to Head) and of 

r^Litvi'wb. 


femoral branthes, sllppl^^n^^ tlu skin of the* jKisterior aspect of 
thethi^h; (<lj the poplitfal IucIIhIics, winch arc ciistrihutecl to 
the popliteal gpacc, and at times extend as far as tho ankle; 
(9) the piidic, whie*h, through superficial liranedi, supplies tho 
lateral margin of the janneinn and inner asjact of tho thigh, anel 
the integiirnciit of the scrotiiiii or lahia niajoia, and through the 
inferior hemorrhoidal branches suppliers the (*xternal sphincter 
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and tlio into;<iiinont of tlie anal region (Piersol, ^^\natomy,” Ifit 
ed., pp. l'>20 to l.‘3rj2). 

RrfJrrlrd rains- In tlio lesions of any viscMis Head’s zones 
slionM 1)0 invo‘<ligjilr<l. Their jiresenee is of very great positive^ 
though llnir al)-en<M‘ is nf little lu-gnlivf*, valiH‘. 

Jt HiM-iiis to Ik* a nilr in kiilnry ili^ean*, :i«. in <li'-easo located 



Fici. MO AitK.\> OK hKKi.KeTKi) IIvi’KHAnoKsiA, IN IOtii, 1 Ith, 12th Dob- 
sal, AM) 1st Li miivk \’is(t:k\l Skomknts AeeoiiniNCi to Hkad. 
llu'M* arc the areas alTeeted in kidney lesions. 


elsewlu'i-e, that tlie first acute attack of intlaininalion almost in- 
variahly produces rcticcted ]»ain, luit that later attacks arc not so 
prone to d«) so, hccause, during the lirst attack, the nerve* terinina- 
tiiuis arc so ium*h iiijund that their ability suhsi*(]uc’ntly to react 
to jaiin stimuli is very much impairt'd. This is the reason why 
liyperalgesic z<»nes are not found in all cases of acute or chronic, 
recurring inllaniination. According to Head, “The kidney is par- 
ticularly associated with tlie area of distribution of the tenth 
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segment^ and to a lessor degree with that of the eleventh 
and twelfth dorsal and the fifst luiuhar segments. Disease of 
the kidney, of the renal pelvis, ainl of the ureter seems to bo par- 
ticularly associated with the eleventh ami twelfth dorsal and the 
first lumbar segmental an^as/' 

The teslielo nveives its m*rve snpplv from tin' same segment 
of tlie curd as (hK‘s the kidney, ami thi'refore r(*"*d h'sions fre- 
quently give rise to pain in the tc'stiele. It sonu'tinu's happi'us 
that the pain may he f(‘lt (‘ntindy in the distribution ar(*a 4 )f the 
lower cord segments, eoniimady ass<ieijili*d wiUi kidney iliseaso, 



Fia. 141. — Mktiioi) of Palpation in Klicitinu Tfndkunkhh in the 

K|I)NKY.S. 

ami not at ail in the n|>per, so that a lesion of tln^ kidney may 
soinetiims Ik* ini'^taken for om* of the bladder. 

Jh'iial pain al^o is fi'cipienily t raii'^ferred aerfws the cord and 
is felt in the dislrihiilion ar<*a a>'oeialed with the opposite kidney, 
tlie so-cjilled r<*m»reiial retlex of .Morris, though Proiil, was prob- 
ably tin* first to draw atteiithni to li'is phenomenon. 

Tenderness.- Temlernos is pns<mt to a greater or hss f*xterit 
in nearly < v< ry <*ase of ki<lney ilisease. I’he fmly ex«*eplioiis uro 
new growths, which may be enliiM-ly fn*f* of tenderiiess. The 
tecbnicpie for examination fc»r kidmy tenderness is as follows: 

Have tin* jiaticnt’s bowels tho»-o'*/dily eie«used by a purgative 
previous to tbo examination; eaiisc the patif*nt to recline on the 
back; and have tin* limbs drawn np, gnd raise the shoulders 
(preferably on a pillow), so that the alKloininal walls may l)c re- 
laxed (Fig. 141). Place one hand, palmar surface, over the lum- 
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bar region. IMaeo the tips of fingers of the other hand in.tlMI 
HulM*ostul Hpaer aiitc^riorlv ; then*, have the patient take a 4ei^\ 
hreatli, and at t)i<* same time make Himultaiioous pressure adth 
both liaihK. If the kidney is disp]ae(Ml it can be felt slipping , 
between the tinkers. If it i** imt <li-plaeed it cannot he felt. 
Win n |>re^-iire is applied in tlii-' wa_\ to a healthy kidney no 
pain. 1110111411 sometiiiK^ a sm^e id* di^'ornfort, is jtroduced; 
while, on the <itlier li.nnl, if the kidne\ i^ di>^ea*'(‘d the patient 
imniediatf l\ enm|ilaln^ oi '^(xeie pain. Uanvdiotf palpates 
himnltaia oii^In on ImiIIi s, with the tliNmh-% along the last 
rib from within outward, and thus liuds tiu* tender foci. E. H. 
'riiompsoii I'ixes a souMwhat simiLir method f(»r eliciting 
tenderness in kidm \ lesions, (-.pieiallx in renal ealeuliis. “lie 
stands Udiiiid tin* patu nt and plac'es tin* thumbs id‘ lioth hands 
umh*r lh(‘ la^l ribs and then so -pre.ids the lini^ers omt the abdo- 
men that wlan the patiuil n taxes tlu‘ abdominal walK, by bend- 
ing forward, the kidne\^ are pii^la d up tow.ird the ^))ine; then, 
as the patient st rainht<*ns up, the thumbs are strongly pn*ssed in. 

If a renal <‘al<'ulus is piesmit the pati<nt will <|uiekly bend over 
to tin* albvted side*." 


In some east-, it oeeasi<inalI\ happ(Uis, in kidne\ lesions, that 
(Mint raet ion of the pso.i'. musele nia\ eaiise pain. This may be 
demoii'^t rated bN 1 m\ ing the patnnt, aft* r ha\ing IIiaimI the thigh 
ii|>on tin* abdomen, Midd<nl\ straight<‘n tlie limb. The puin, so 
|>rodueed bN thi" m.meuNer, i^ deep ilow n in the iliac region of 
tin* side iiiNohed. 


Idle ]»oints NNliere temlerne'"^ are ino-^t marki‘d are (1) in the 
hubeostal angle, between the margin of the erector spina* and the 
last rib; (-) on tin* outer surface of tla* thigfh, about the iliac 
crest; and (;») on the alulomen, Ih*Iow the free margin of the 
tenth rib. ddu* tendi*rness huin be diNided into the Miperficial 
and the d(*(*p. 

Superticial tt*mlernt ‘^s and Inpiralgesia are n^eful in outlin- 
ing the zones of Head, while ileep teiidernc*>s is a means of prac- 
tical \alm* in the diagnosis id’ deepl\ situated lesions. Should 
teiulerncbs be a^sociated with edema it is almost pathognomonic of 
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deep-seated inflammation. Porouasiiui is very useful in exactly 
^localizing the boundaries of ri‘iial tfinlc^ruess. 

"V Tenderness of tlie I»wir seaiiuMit of the ureter can bo deter- 
' mined by palpation tlir.iuirli the vai*:iiia or reet\nu. Iii ease of 
inflammation, {)r<'ssm(‘ ixtrt- 
ed upon it |)rnilii: r.> pain, 
wliieh is referred i(» ih.* -anu‘ 
areas as is the pain di.i* lo in- 
volvement of thr Ittwci* 
rnent of the bladder. 'I'ender- 
ness is verv marked in nd)er- 
cnlosi's of llie ureter, <•!* ill 
ureleropyelil ie intlammal ions. 

In some ea-e*^ a slniie, if 
lodjied ill the lower '^ei!:mc‘nl 
of tlu‘ iireU r, eaii be fell from 
the vai»ina or reeliim bv llie 
palpaiin,r lin.iier. 1die iipp(‘r 
segment of the ureter eannol 
be sat isfaetori 1 V palpated. 

Factors Influencing Pro- 
duction of Pain. Kaetors in 
fliieiieiiiir the prodiielion of 
pain in kidney and ureteral 
l(‘sioiis are: 

( 1 ) 7Vo' I*o,sHion of IJie 
Palirni. The iiatieiit always 
assnines the po.^tiire of irreaf' 
est eas(*. In iiithimmaiorv 
lesions lie may lie on tin- -iile 
in which the lesion is lo- 
cated, alllioiigh as a rule he 
lies upi»n the opjiosite one. 

However, in iiej)hropio.-is tin* paticMit is mint comfortahle when 
lying upon the healthy sifle. During an aeiite renal attack he 
reclines in a seini-jiroiie position, with the back slightly arched, 



I'm. I \2. Po.nition Assi’MKU in 
KlUNhV Dl.sOItUKK.s, rKKTKIlAU ANU 
KiIiNKY (’oi.ie, bl MIlACiO, ('tKIUNK 
A.M> d'l HAL .AdIIKSIONS AM> DuAO 
its lb\<K, K.VlKKOHTOnlH, EhI»K- 
CIALLV AKihll JtKi\H>VAL OK ColtSKT. 
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and the Hmhs flexed upon the abdomen, so that the abdoiiiiild(^ 
muBcle.H are n^laxed. When standing the patient generally bends 
forward and grasps tlie side of the body, pressing in on the lambS?, 
region with tln^ thnnibs, and on the iliac region with the fla( 
of the hand. 

(2) Moliun of Ihr Pallrnl in HclnUon to Pain Production.— 
In all (liscasrs of llir ki<lm*y or ureter due to obstruction of the 
iiref(!r, or to an iidlanimalory process, motion of any kind is more 
or less painful, 'rids is especially tnn* of tliose inovoments asso- 
ciated with shiM'k ('vibration), as hors<*baek riding, or movements 
in which tlu* kitliay is subjected to pressure; for instance, cough- 
ing, sm-ezing, <leep breathing, rowing, b(‘nding, stoo|)ing, or the 
lifting of Iieavv weights. All of these movements thn)W great 
pressure upon the sensi(i/ed kidney and so prodiici pain. In some 
cas(*s bu’cibb* llexioii of the thigh <»auses j)ain. 'bids is due to 
the <'on(ra<‘l i(Ui <d’ the psoas muscle*, causing either a dr*‘igging or 
a pressure* upon the* alVe<‘ted kieliiey. 

(;i) Pnralion of Kidnnj Pain.- Pain tliat is sharp, sudden 
and s|)asmoelic, coming (|ui<‘kly aind passing awjiy just as quickly, 
generally imlicates a lesion of transitory activity, ju'obably a 
calculus. Ihdns ed’ greater severity and more con>rant elurntion 
imiicati* a h*sion of more pe*rmanence* and greate*r gravity. The 
]K*rsi.stenci* of t(*nderiH*ss for s<»nu* time after the pain has ceased 
is chanu'teristic of infarct. 

Absence of Pain in Kidney Lesions. — Pain is gonc‘rally absent 
in tlu* following h*sions of the kiilney: new growths, acute and 
chronic m*phritis, ami fatty and amyloid degc*neration of the 
kidney. 

Symptoms Associated with Pain Phenomena. — Symptoms as- 
Bociatetl with pain ]dienomenn in kidney lesions are: (1) muscu- 
lar rigidity, which is frequent on the affected side; (2) frequency 
of urinatii)!!; (o) urinary tenesmus; (4) tlu* ])resence of patho- 
logical products in the urine; (.*>) the presence of a tumor in the 
kidney region; (^(1) the presence of edema, both localized and 
general. 

Edema localized to the kidney area is present in cases of peri- 
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tuephiitis, inflammation, and abscess formation. Should edema 
be present under the eyes of those who complain of pain in the 
^ lumbar region it is a fair indication of nephritio trouble. Gener- 
alized edema only occurs late in lu^pliritic processes. 

Pain in Diagnosis of Kidney Lesions.- After a review of tho 
anatomy, relafioii'^liip. aial pain-protlnciiiii: factors in kidney 
disease, it is well airain to rec'all to mind, in a bric'f snininary, 
the value of ]uiin in the <liairnoxis nf kitlney h ^ions. Besides 
pain the ]»rinci)>al inraiis that an* of iisr in dia^noKing h*sions of 
the kidne;\ are tin* j>n *'(n(e ol a Ininor and tin* character of the 
urine. 

(1) Sli(»nld pain he pn sc nt in the kidn(*v areas witliout 
tumor, and at tin* sjinic tinu* piK should Im* found in the nrino, 
and this ]h> a(‘coin|mnied h\ a (*\stitis, with or without lM‘matnria, 
it indicates a renal tnhercidnsis. If pns is presmit in the urines, 
without cNstiti'^, <ind with or without ln*matnri.i, r(*nal caicnins is 
prohahl\ prcM nt. 'Flu* X rax, .is a rule, will disclose the stone. 
In caicnins the pain is made worse hx inoxement and may ho 
referreil t<» the ne<‘k ol the hladdi r. Should no |)n'^, hnl, instead, 
blood, he found in tin* mine, the following should he considered 
as can-atixe factors: cancer, hem.itnrie* n(*phritis, papillomata or 
angiomata of the* renal pe'lxi^, and renal conge'-lion. 

{'2) If ])ain is j)reM*nt in the ki<lmy anas and is associated 
W'ith tumor, the follow ini» should he impiire^l intei: fa) tho 
pres<*nce of pns in the urine, .iccoinpanied ]>y a exstitis, xvitli or 
witlmnt hf'inatnria, indic.ites a lixelnmephrosH ; (h) the ahsenco 
of pu^ in the* urine and freidom from exstitis and hf*matiiria arc 
almo**! p.itlio^immonic oi a-^eptic hx drone phre»^i-^ or e)f floating kiel- 
iiey, with e»r xxitlmnt meiele*rate retentiem of urine*; fc) tlie pres- 
ence eif a hematuria xxith iieithe*r pn^ in the* urine* ne>r a cystitis, 
mo>t freepieiitly peiints tei cane*er, e-pe*cially if the hematuria 
usually oe*cnr> at night eir ejii axxakeniiig. In all e*aw*H of kidney 
involvement the c\«.teise*oj)e* -honlel he ii'-e'el to te*ll which is the 
affected kidney. 

Pain in the lumbar re*gion may }>e due to 1e*si^ns of other 
orgailgj as well as to those of the kidney, and these should be diag- 
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nosed from kidney lesions. The lesions sometimes so mistaken are. 
iliosaeral^ia and iliomyalpa, and are distin^i^iiished from kidney 
lesions l>y flic following: (1) they pro<lnee no enlargement in the 
lurnhar reirinn and no tumor ean he felt hy t ransahdominal palpa- 
tion ; (2) sloofiing and handing of tin* body are painful and, as 
(^•Hliolin lias pointed ont, iIioh* aHlirtc'd l»y the a ho v<‘-na mod condi- 
tions arc miahle, upon ari.-ing in the nioniing, to button their 
hoots or to |ii<*k up anything fnuii tin* ground; {»^) gross urinary 
change's an' absent. 


DIFFERENTIAL DIAGNOSIS OF KIDNEY DISEASES 
CAUSING PAIN 

After a general emi‘-iderat ion nf kidney pain- it is necessary 
to part i<Milarize and to review s<*paralely the diffennit. lesions. 
I'lie order in which they will he eon^i<Iered i< as follows: (1) 
iiuivahle ki<lney ; (2) renal infan-t ; ( *» ) congestion; (I) inflain- 
ination, a(*nle and ehronic; (o) peri- and paraiu'phrit is ; (0) 
rupture of the kidney; (7) tnherenlo>is of the kidney; ( S) new 
growths of th(‘ kidney; (!)) pyeliti'^; ( lt>) hydroiH‘phro<i< ; (11) 
renal ealcnlns. 

Movable Kidney. rin's is a v«*ry eommon le.-ion. Out of two 
hundred patients it was |)reseiit eh-Nen times, hut in only one case 
were tln’n^ any symptoms nderahle to it (rIohn>tonV It is thir- 
t<»en times more freijnent on tlu' right side than on the left. Kven 
allowing for its rarity in the usual (da>s of patients, it cannot be 
denied that it is the cause of a large pro|)ortion of tin* abdominal 
discomforts usually ('Uconntered. lloweM'r, fretjueiK'y of this con- 
dition is |nv»hahlv slightly exaggerated by Kelly, who says that 
sixty per cent, of the c;is(\s <if ill-«letined, right-si«led pain are due 
to trouble in the kidney, which trouble is usually a displacement, 
with a kinking of the uniter and retention i»f the urine in the 
renal jvlvis. 

Anafoniirnl ron.v/V/em/mn.s\— Xormally, the kidney is a mod- 
erately movable cu'gan, slight elevation and depression being asso- 
ciated with the up-and-down movement of the diaphragm in 



DIFFFREXTTAL DIAGXOSIS-KIDNEV LE^fOX? 





622 


THE KIDNEY 

bn>athing. This fn^edom of motion is permitted by the rather 
loose coYiiieotion of the kidney with the surrounding structures* 
It is ret roper it oiK'al and is in elosc relationship with the dia- 
phragm. Hiilli kidn<‘V-i are iindosed in jierirenal fascia which 
divides into Iwo la\er'-. Th(‘ anterior layer ])asses across the 
gi’eat vessels and nf*r\eN (such a‘> llin'^c* fmiii the renal plexus, the 
solar, el(\nitii and t\v( ll'tli dorsal, ilioinirninal and i]iohyix>ga8- 
trie), and j‘»in' (he linniMlni;oii'* laser of tin* llppo^ite si<le. The 
p(»s|erior la\er pa-^^e^ iM liitid tin* kidney and i'^ attaehed to the 
spine. Al»o\e, liotli fu'-i- inti» the diaplirairni, while helow they 
merge info flic Taffy ‘'iilip< rifoncal fi'-'-iic nf the iliac fo^-sa. This 
.striiefnral formafion pirmif^ coiisidrrahlc n]>-and-ilown inove- 
ineiif, while anferior nr po'-ferior <li-pl.ici im nt is liniit<*<l. The 
kidneys are jidncd on the riuht --ide to the livn*. colon, ainl duo- 
denum, \\liili‘ on flic left flic colon ami tla^ spin d arc in infimute 
n laf ion‘-hip. It is li(‘<‘aMsc of thcsi* coma cf ions fliaf displaee- 
ineiif frccpn-ntly prodm-cs sympftims of iliscoinfort and even of 
|iain in these associafc^l organs. 

In di''pla<*emenf of flic kidney most of the pull 
is made upon fla* diaphragm and fhc limihar fascia. These are 
.snppli<‘d h\ flu* fcnfli, <‘l<\4‘nth, and twidfth intcnaistal and the 
lirsf Imiihar iii'i-xes. I’lu'nd’on* it follows that tlic pain and diseom- 
forf in ilisphuMMiiciif will he radiated o\(>r the lower ahdoniinal wall 
and lla* hack. Smdi is flic case. Vi t 4‘\4*r\ person ha\ing a mova- 
l)le kitlncN d4»cs not 4-oinphiin 4»f pain. linh*c»l, in many ]»eoplc» a 
(•ousidcrahlc aiiiplilinh of nio\cincnf ami of disphuM-nient are pres- 
ent wiflioiif an\ s\mnioim; if i^, only win n the di’^plataarn'iit be- 
gins to caiis(» disfiirhaiKM s in 4»fher ^ircaiis that the patiiMit be- 
eonu's awan* 4)f the ]»af lndt»i»\ . Knun this time on the unfornmate 
imiividnal ha-j (*nt(»r(*d flu* n*aliu of the in^phroptotic, and is 
.subject to eoiistanf di.sfn’.ss and <liscomforf. The first distress 
from w’hich lu‘ sniVi'rs is that of a ]>nllinir and a dragging in the 
h)wer liiinhar region. The discomfort may become so great that 
the patient walks in a .stoojiing juistun*, tlumgh this posture is 
more eharaeteri.sfic of the enteropto^is, wdth which, as a rule, 
nephroptosis is associateil, the nephroptosis being but one aytnp- 
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df the gei^eralized condition. In renal displacement other 
eetiaes for later pain production are due to kinkiniiC or twisting of 
the renal pedicle, which caust^s: (1) distent km of the renal pel- 
vis, because of complete or partial ohstnietion of the ureter, and 
(2) distention of tlie renal pan‘ni*li\ina, because* ef rcMial conges- 
tion, which is the result of partial obstruct ion of the venous flow. 
In both these cases the ptiiii is due to tlie sudden increase of intra- 
caj)snlHr pressure, liutli siunilatt*, in sr\(>nt\ .ind sinidemness of 
onset, the pain of renal calciibis. In some* c.mos a nu)\able kidney 
may also be the soat of calculus, p\(ditis, tuberculosis, or inflam- 
mation, and tli(*s(* iii\c' rise to their own txpical sMn|)tonis, in addi 
tion to those ttf tin* dis|)hicenM*nt. A dilb'nuitnil point of valuo 
in the diai^no^is is that a dise.is(»d kidnev is tender on pressure, 
while one which is only disphttusl is ue/ tender. 

Locniion of (hr Pain,- Loetd pain is generalK absent in mov- 
able ki^lney, thoui»h then* is pn^scuit ti constant scnisjitimi of pull- 
ing or of drai!:a:ing in tlu* lumb.ir reaion. In contriulistinction to 
local j)ain is tlu‘ frecjuency with which n ferret 1 pains (the so 
called radi.itiiig ptiins) are f<»und. They are due to th(‘ drag ami 
pull upon the iierxes, which lie in ch»se relationship to the* kidney, 
such as the elexenth and twelfth dorsal, the ilioinguinal, iliohypo- 
gastric, ami, at tiim*^, e\cn the crural t>r tlu* sciatic. Pulling and 
dragging on these cause lan’n ami disconifort in the Itnver abdomi- 
nal wndl, the outer ami inner side of the thigh, or, in some ca.ses, 
in the gcmitalia. Tin* pain in the sluiuhler, which Ktdiy states is 
.sometimes ])re'«ent, probablx is «lue to tr.icti(»n on the diaf)hragm, 
the irritation Ixdng carritsl thioiigh tlu* {din iiie t(» tlu* .supra- 
acromial ner\es, ami thence tt» their tlistrilaition oxer the hboulder. 
True relleetetl jiain is seldom foiiml in cli-plaee<l kidney, except 
W'hen a state of very acute eongestion, from xemons stasis or 
inflammation, oeeiirs in the afh‘et(*d organ. Th(*n pain is felt in 
the kidney zones; in .some cases it is felt in the kidney zone on' 
the side oi)posite to the one affected. This j)aiii is probably trans- 
mitted through the sympathetic nervous sy.stein to tlie cord, and 
thence to the body wall on the opposite side. 

Kelly, quoting from l^Ioullin, reports a case where the pain 
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was in the epigastrium, shooting around to the back and shotil* 
ders. It invariably carno on one-qiiarter to one-half an hour^ 
after eating; solid food made it worse, vomiting was frequent, 
and fi(*emed to relieve the jiain. The reelining position eased the 
symptniii^. Kf lly (jiiolfs tins as a ease of referred pain from the 
kidney, Iml it is ditlic-idl to sec* why it is not nne of gastric ulcer. 
'Idle voinitiis at times mniained Idnod and all the symptoms, man- 
ner of pain pmdiH-t inn, its relV'niiee, and eharaeter would indi- 
cate the lesion to he ul<*er of thr^ slnma<*h. d'he relief coming 
after the kidney sii-|>ensinn was due, it would srem, mon» to the 
rest in lied than to the operation on the kidiiey. In ad<lition to 
th(' symptoms dt tailed alM)\e as re'^iilting from displaced kidney, 
there also result gall duel enlie, jaumlice, aud other sym|itoms 
which are referahh* to tlie liver aud it*- appt-mlagis, and are due 
to the pressure' <d* the right kidney against the* c.»mmon hih^ duct. 

Chantrhr nf fhr in I flsfi/arcfl Kldnrif,— Tin* ]>aiu may 

h(^ of a (Min^taut, dragging, or aching character, and may lx* either 
mild or very severe. In certain can '- it is so slight that the patient is 
not. aware of its pre-em*e unless hi^ attention 1*^ dir(*ct(‘d to the 
displacc'iuent. In otlu*r I'aseH he is al\\a\^ in gn*at di-tress. Jn 
all cases, when pn'seiit, the pain is ma*h‘ wor-e hy standing or hy 
exercising, and is gmierally relieved hy lying down. In some 
w<im(Mi tin* pain, as a rule, is vvor-t* during the men-trual period. 
Ill others it is vvor-e at night time, after the* removal <d’ the corset, 
whih' in still others it may he present vvlnm the patient is lying 
in h('d, hut promptly di.sapp(*ars wlnm, on arising in the morning, 
till* corset is put on. (leiK'rally, though, reidining in hed ndieves 
the pain. 

raroxysmal j>ains an* also freipuMit in kiilney displa<'emcnt. 
'riiey vvt*re liist de-crihed hy l)it*tl in ainl are due to 

torsion (U* kinking of the urt*ter, with the consequent acute hydro- 
nephrosis. That such a twist or kinking is the causative agent in 
the j>roduction (d* the pain of this comliiion would seem to be 
veriiied from the fact that similar pains may be produced by arti- 
ficial distention of the ]>elvis of the kidney by sterile water. In 
addition to the hydroncplirosis, it is likely that torsion of the renal 
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(especiaUj the vein), by causing a sudden increase of the 
‘Uitracapsular tension, may also be a jnirtinl factor in the pain of 
the so-called crises. The attack is gcii(*rally accompanied by nau- 
sea and vomiting. It frequently takes place* as a sudden increase 
of existing symptoms and, as a rule, follnws e\c(*s<ive (»r vi(dcnt 
motion, eith(‘r in tin* f<u*ni of t*xcrciH* or in ilic joliing incid(*nt 
to riding horseback, or journeying in >pringlcss wagons ov(*r 
rough roads. In muik* ca>es iiidi-cn'linn in diet may imiucc* Iho 
pains. Generally, lln* allack sid^sides as »|uiclvly as it began, 
though soren(*ss in the loin may pcrsi>l for smiie lime. Tlu* at- 
tack, as a rub*, is a^siwdated with a weak ami ra))id puNe, cold, 
clammy p(*rs|iiratinn, and >igns td’ collapsi*. It gi'!u*rally passes 
off in a few hours, bin may last for days. Should tin* pain be duo 
to tor>ion of all the renal \e-H l<, with eoii^Mpnuil renal cong<‘S- 
tion and incr(*ase<l iiil racap^ular pre>sure, it does not at once pass 
off on r(di(‘f of ilie eoiidilion, but persists as a soreness in tin* 
kidney region for some tiim* (Johnston). A traiisicuit polyuria 
follows (acli paroxysmal attack. 

Asmriatrd Sjini plutns, 'rin* symptoms associat<‘d with mov- 

able kidmy are: 

(1) 'riie rriiiary (diaiiges. The urine vari<‘s gn'Jitly in tlu^ 
<laily (plant ity. During the tim«‘ of tlir acute torsion tin* quantity 
of the urine i^ decn ased and blood, albiimiii, and ca^ts may be 
present. Imme lialidy afier the attack tin* quantity of the urine, is 
greatly iiicrea'«ed and it beemiies clearer, llioiigli blond is occa- 
sionally present, will a-^ albumin and ca^t^^. Gainful urination 
also is i»res(*nt at time-, 

(2) A tumor due to hydnme|ihrosis may be noted «luring tlui 
attack. It disappears after the hydnmepliro^is relieved. -In 
some cases tin tumor may represent only the kidney. If such 
is the case, the kidney can lx* rejilaced by inani[iulat ion and the 
tumor then di<a|)p(*ars. 

(3) Digestive disturbances, such as fa) flatulence, which is 
the result both of ju-cs^urc hv the kidney on the intestine and of 
the transmission of nervous stress from the kidiu;y to the intes- 
tines, the latter Ixjing due to the intimate association of the two 
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organs through the nervous system^ (b) nausea and vomitis^jl 
which an* \cry frc(jiicnt. 

(4) way lie due to pressure on and obstruCtioi|i 

of th(‘ li<iw( I hy the kidney. 

1\ ndt nu When a nK»\ able kidney is pressed between the 
fln^ei-'^ llie pali<nt i‘< eU a p(*eiiliar, ‘-iekeiiing sensation, similar 
lo that bit when j»ns^iire is nnnh* on the testicle. If, instead 
of th(* sickening sensation, ))ain results, some intlaininatory lesion 
of I he kidne\ nr *.nnie condition prodncinir increa-ed intranephritic 
tension is present. Ka<*tors inflneiu'ing the production of pain in 
ino\ahl(‘ kidne\ are: (1) the* position of the* |».iti<‘nt; standing, 
<'sj)rciall\ if coi-sots or kitliM'x paeU an* not worn, is jirovoeative 
of \erv scNcn* distn-^s. L\ini! <h»\\n innnedi.it<d\ relieves the 
pain. 

(J) Motion; all \ ioh'iit motions cause painful or <listr(*ssing 
sMiiptonis. Such nmlioiis as are pn*M*nt in jnm|nnir, rnnning, 
tiiid swininiing are the most a<‘ti\e. 

Lesions with mo\ahle kiilmy an*: (1) enteroplosis, wdiieh is 
a <Mimmonl\ associated (Mimlition, ami td'le n is the piimarv eniise 
of the kidiieN lesion; the* tMiipaiu, which uui\ he pr(‘smit in 
m»phroptosis, is mon* a ^ign <d’ the* uenm’al enteroptosi^ than of the 
imwahle kidm*> ; ( lM neurasthenia frc<piintl\ aceMimpanies inov- 
ahle kidiU'V, and is prohahlv due to the pre-^'iire and |mll upon 
the ahdominal sMiipalhetic h\ the* elisplaced organ. 

Renal Infarction. In renal infarct pain is of gnat \alne in 
forming a eliagimsis. The* infarction ma,\ Im* either M*ptie or 
as»*ptic. In the septic \ .irict\ tin* cmlMdns is infeeMeel ami is pr<»- 
dncti\e of mmdi mon* )iain than is tiu* mm infect(*d t\pe. Should 
tin* e*mholns he infccti*el, aft(*r the infarction has occnrn*d there is 
a slow’ incn*as(‘ in the pain. Pain ami chills of gradually increas- 
ing Mwerit\, arising in a case in which thi*y pre\iou.sly liave been 
absent, are signs that infi*ction has occurred. 

Cniisrs.'--Thv causes of ]miii in infarction are, according to 
IIalpi*rin: (1) insult to the renal ph*xus, (2) pc*rirenal inflamma- 
tion or inflammatory r(*aetion, and (3) tension on the kidney 
capsule (Ilalperin). ^ 
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Type of I^aln. — TIk* pain is sudden, burning, or stabbing in 
clianieter, and ix (‘iitindy free from any tendency to paroxysma. 
It nia,\ l)c lidl in lla* ccniral part of the abdomen (Johnston) or 
may lx* ultlioiil any dcfiniO' localization. A point of value in the 
diagno-i^ of renal inf.irct i- that in no c'a^e do<*> the pain radiate 
into the iniiiiinal region or to flic ^(‘iiitalia. Vitdent motion of 
all kind-, -in*h a^ riiiiiiiiiii, jlllllJ»inL^ coiii»liini:\ and j^m^ezing, in- 
crea-c''. it iircall\. 'I'iic |H»-iiiMii of i»rcal4-l <*aM* i*^ one in which 
the pali4'nl n•^•linc'^ on tin* -id** ot* the Ic-ioii. T< nderness is 
prr-i-nl o\(*r the allVdid kiilin-y, |»arlicnlarly toward the back in 
tia* co«,(o vcrtchral aiiiih*. Anlcriorl\. the ahdnmiiial niii-cles are 
(‘oiilractcd and render dillienlt di'ep palp.itioii, so that d(‘ep ten- 
ikn-ne-^-* is hard to elicit, .dthoiii:h the dilViise tenderin*ss which is 
j)nsi*iii iv easil\ delin<*d. lN*reiis>.inn is a \;diiahle means of 
diai’iio’^is in this disorder .iinl more d<*linit4*ly 1 leali/e- th(» tender- 
ness than does palpation. 

/fill tnnflnl Punino'^l.s, C’oiiditions eau-inu pain from which 
renal infan^tion mu-t he diaciio^ed are: (1| app(‘ndiciti'*i, (2) 
gastral^ia, (o) p(rfoi*ati\e p(*i itonit is, (I) acute ih'ii-, ( ,“» ) gall 
-tones, (ti) lead colic, (7) einholi-ni of eiilu-r of the nicsenteric 
arteries, (s) gastric crises, ( i> ) lesions nf tla* kidney ov of tlir* 
ureter, such as (a) tor-ion »»f the un*ler, which may oectir in wan- 
dering ki«lin*N, (h) p.iiMiw -nial ex.icerhat ion-, of i-hroiiic nephritis, 
(e) ealcnhis colic, (d) pst-niloealcnlii.s 4M)lic, from |»liiiii:ini'‘ t)f the 
ureter with dehris, of either tiiherenlons or iieoplastii* origin, 
Mood cl(»ts, or liNdaiid-, or from i»hstrnction from <*ai.irrhal swell- 
ing of the miicon- iiM'inhraiu*, or from functional spa>ni «>f the 
un^tiT. 

Associn/rd St/in p/ums. S\mptom'J associated with nmal in- 
farct are: cliaiige'^ and \ .iriati<»ns in the ipiantitN of tla* urine. In 
thc(‘arlN stag** (d’ t la* at tack tlie Mvretion of urine may 1 h‘ greatly 
tliminished or ma\ entirely ct*aM*. The iiriiu' aNc^ always contains 
hlood, which, in the iioii-infected ca-es, may lx* present alone, but, 
if tin* infarct is infccteil, pus ami bacteria are aUt) to be found. 
(\)nsi«lerahlc albumin and epitlu‘lial casts are ]>resent in the urine 
during the early stages of the infarction. Vomiting and hiccough*' 
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: iijg are also coibinon. Frequently there is a history of an asso- 
ciated or of a previous infectious disesse. 

Hematmld Nephralgia. — lleinaturic urphrnlfria (Snbattier) is 
a term used to designate a pain of tin* kidiiev that is without 
a definite causative Ic^sion. In jnany (*asr> it se(*ms to Ih' an 
essential neuralgia. That thcr-e is most pmhahly sonn* definite 
organic basis for this varic'ty nf kidiity pain can b<‘ jndgt'd from 
the association of the pain willi a henialnria. The pnalnetivo 
agency seems to hr a eongtv''(ion of the aeti\e lNpi‘. Tlie ahaenec 
of albumin in tiu* uritu* in this diMiriler tioes not argiu^ against 
the presence of a congest iofi, for the kidnev may he extensively 
diseased without tlu* pre<(‘nc(‘ of alhnniin in the urine, as has Ih'C'ii 
proven time aft<‘r time* by (‘xamination of kiilm^ys removed for 
nephralgia. In hemal uric nephralgia one (»r both kidneys may be 
affected. 

In som(‘ cases, however, Inunatnria may be jiresiuit without 
any accom|»anying pain, d’his nsually oceiirs wh(*u coagulation 
of the blood has not taken place in the rcuial pelvis. When it. has 
occurred, spa^modi(» pain, typi<*al of ur<*l(*ral ob^lrucfion, is felt. 
This variety of hemorrhage and pain ju'odiiction is frerpient in 
renal tiiherciilo>is, renal tiimor^, and the like. A part of the pain 
present in renal hemorrhage ow<*s its origin to distention of the 
renal pcdvi.s with l»lood. 

The presence of pain and tenderness in association with well- 
defined Head's zones may lie of iiieMirnahle henetit in helping to 
decide whether one or hotli kidneys are alfeeled hy the inflam- 
matory j»nM*evK. 'Plje definite local iz.at ifui is of very great jirac- 
tical value in tin* opcrati«»n of ca|>^nlotoiny or sn^peji>ion. Shr>uld 
only one kidnev Ik* disjdaced it is Tleces^ary to .-ling n|) only one, 
and it is mo>t important to know which f»nc. 

Inflammation of the Kidney. — Inflammation of the kidney may 
be considered under two divisions: fl) congestion, and (2*) 
inflammation, which, in turn, may be divided into the acute and 
the chronic. 

Congestion. — P reliminary to inflammation of any kind is 
congestion^ which is very common and is frequently encountered 
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during ordinary colds and in various infectious disorders. ^ 
of two types, (a) passive and (b) active. Passive congestion^ ik 
a rule, is not painful, only the active variety being sot The cattsS 
of pain in active renal congestion is the hyperemia (induced by 
local iriitant'^J and t)i(^ n^siilting tension on the capsule. It is of 
a dull, aching character, and i"^ made wor^e on movement. Deep 
hrcMlhing seems to cause more di'-lress than does simple motion. 
A characteristic ])oint, difrenuiliatiiig coni»estion ]>ain from lum- 
bago, is that in lumbago the pain is v\ors(* in tlie morning and im- 
ju’oves as the d.j> ad\aii(*es; while in coiig(‘^tion lla* pain is better 
in the moi niiig and is wor^e in llu* eveming. Also, the pain of lum- 
bago is incr(‘as(Ml on pressiin* and is ea^Ml by fixation, while the 
kidn(‘\-congesli(ui pain is not eas(‘d by fixation with adhesive 
straps and is very severe^ on d(»e]) ])re''surc. In acut(* congestion 
disturbaiuM s of smis.ition in Head's /ones an juTseit; the urine 
also shows lh(» eflec'l of the circulatory disturbances and contains 
alliumin and casts (blood) to a variable degree. The quantity 
daily eliminated is also diminished. Th(‘ use of digitalis eases a 
])assive, while it increases an active* cong(*stie>n. There are all 
degrees of c(»ng<s|inn. Some* may lx* so slight tliat lh(‘v cause but 
the slightest of traiisitorv disturbance's, while* others may be of 
suedi seve'iitv that the’y jinKluen* svnijitoms as sou*re as those found 
ill intlanimatie)!!. 

A case* inn'll rating the ]Miii ])henomena in congestion of the 
kidne*y is that of a ^oung man wh«», at the time of the taking of 
the historv, had a e*onge*stive inflammatory lesion of the kidney, 
with an associated ]>leural effusion whiedi t*xte*nded as high as the 
fifth dorsal v(*rte*biM. He had a we*ll-marked hv peralgesic zone 
exteiieling fre)m the spine around the body to the right iliac region.- 
This In peralgesic aiva was tlumght to be due to the kidney. If it 
were duo to a nephritis, the Inperalgesia would probably be bi- 
lilteral; coiiscspuntlv the art*as of hv peralge^ia would be present 
on both si»h*s and would lu* somewhat svmmetrical in outline. 
The areas of hv]H*ralgesia in this patient were jwescnt only on one 
side and straj)ping did not ease the pain. (If the ])ain was due 
entirely to pleurisy, strapj)iug the chest would probably have 
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it) Consequently, it would seem that the condition was 
pi unilateral congestion. Tho figure below is an outline in 
^^l|ich the cutaneous hyperalgesie area is dcfiiuul. 

' < Initlaumation (Nkpiiritis). — Acute iiiHauiination of the 
Iddney invariably causes ])aiu, the (»f >vhieh de|)eiuls 

Upon the degree of the kidue) eonaestioii and the* time wliiidi tho 
kidney has had to adjust itself in tht‘ eiivulaton ehaiiges. Tho 



Fig. 143. — Aula oi Hi pluaix.ksia in C'oNCri.siioN oi Kidnky. 


pain IS a iiiucdi ag^iM\at(*d form of the aching present in the 
kidney areas wlien the kidm*;) is aculel^v eong(*sled. 1 nll.unmation 
is one ot the disordeis oi tlie kidne;> in which s( nsory dist urlianees 
in iread\ /ones an \erv jilainl^ marked. Their presence slum Id 
lead, with almost <i (*ertaiiily, to the eorns't di.ignosis. In r(*nal 
inflaniination tlie urim* eontains easts a4id is loaded with alhiimin. 
All interesting and \alnahle ])oint in the diagnosis of this condi- 
tion is tlie eo-relation hetweeii tlie extent of tlie Head /ones and 
the intensitx of the jiain and tend(*rness fe)r, as tli(‘ h> p( ralgesia 
(in Ilead’a zones) heeoni(‘s less extensive*, the j>ain and tenderness 
also gradually diminish. A jieculiariU of intlamniatory kidiie,) 
pains is that tlicx never Ix^eeinie paroxvsrnal, hut an* always char 
acterized hx dull, constant aching. Stooping is not painful, hut 
local tenderness is marked. A gOTMl way to elicit teTid(*rness is by 
percussion, and the best way to percuss is with the whole hand, 
^ blow being delivered by the ulnar edge of the open hand. The 
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referred pain is not constant. In a bilateral lesipn it may pitiSf- . 
ent only on one side, and in a unilateral disorder it may be'on. 
the side oj)|)OHite to tlie one involved. The zones of Head are of 
particular value in deciding which of the two kidneys is involved, 
he(rause they are present almost invariably only on the involved 
side. If tli(‘ subji'ctive pain slioiihl Ik- on oik* side and Head’s 
zofies should 1»(* present on the opp<»sit(‘ side*, the latter would be 
tin? side involv(*<l. 'I'eiiderness may be present on betli sides, even 
when only one kidney is di'^eastMl. <»r it may 1 h* found in the side 
opposite* to 11 k‘ one in whi<‘h tin* diseased kidney is bu^ated. 

Ibd'erred pain dm* to inflammation of tiu* kidney pan^iudiyma 
is uiK'ommon. When jtrr^sent it shows that the intlammutiou has 
extended outside of the cap>ule into the adjiU'cmt jierin nal tissues, 
and that a perinephrit ic abscess has formed. 

In some (*a.ses (d* nephritis |)ain is felt in th(' (‘pi^'astrium. 
Sometimes, also, a dull acdiina; is pnseiit across tlu* loins. Itayer 
has observ(*d that in a<*ul(* nepliritis there is never any retraction 
of the testicle <ir radiation of the pain int(» the ^i>Toin, such as are 
so fre(pient in n*nal <*alculus. 

In kidney dis(*as(* should the jaiins beconu» u’enerali/ed it is 
V(*ry often a siiiii of an early fatal termination, be(*ause eeneral- 
i/ed pains are the result of a i»’enerali/ed tnxemia rather than of 
tin* local pnu'css, and a u<*iK*niliz<*d toxemia occurs only in the 
nuist si‘ver(‘ and usually fatal cases. 

i'hronic / ii/humna/ltfn. In (*ontradistinct ion to acute inflam- 
mation, chronic iidlammation, a^ a rule, produce's no pain that 
miii'ht Ik* of valiu' in forminu* a diai»'m>sis. 

(biAKAe TKii OK Pain in Xkimikitis. — Tn many cases nephritis 
may be ])resent for yeairs, and not ]>roduc(* the sliijhtest discom- 
fort, while' in other ('ases, ve'ry shortly after its origin, pains of 
pH'at sev('rity, ai lu rally ]>aroxysmal in tyj>e, may ensue. These 
]>ar()xysnial pains are due to an intermittent congestion of the 
kidney. At the time' of these congestions blotxl, as a rule, is pres- 
ent in the urine. 

Oth('r ]aiins associated with nephritis are the neuralgias and 
the pains due to neuritis. Headache is the most frequently asso-. 
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paiiL It comes on periodically (at fairly regular inter- 
.yala) and, like migraine, may be limited to one side (bemi- 
erania). It is located in various regions of the head. It may be 
frontal, occipital, temporal, or occipito-frontal, the occipital form 
being the most common. Frequently it is of a throbbing char- 
acter. 

Associated Symptoms. — The symptoms accompanying neph- 
ritis are; (1) the prcseiu^e of albumin, casts, and blood in the 
urine, (2) nausea and vomiting, (;i) edema, (4) dry skin, and 
(5) slight fever and ((») a rapid j)ulse. 

Illustrative Cahkh. — The following cases are intended to 
illustrate tlie si^nsory disturbances in Head’s zones and their liear- 
ing upon the diagnosis and prognosis of nephritis. 

Case 1 . — The first ease is that of .Miss A. M. K., a school 
girl 15 years of age, suffering from subacute parenchymatous 
nephritis. The illness of which the jiatient complained began 
about six weeks previous, with shortness of breath, vague pains, 
headache, palpitation, coldness of the extremities, digestive dis- 
turbances, (‘nictations of foul gases, fetor of the breath, consti- 
pated bowels, ])ains iniinediately after eating, nausea, and 
(Xjcasionally vomiting. The patient says she lias been voiding 
urine, as a rule, only oiicie a day for the past six months and 
sometimes not at all for more than twenty-four hours. She says 
that her eyes puff up in the morning and tliat the feet and ankles 
•are edematous. There is also some disturbance of vision. She 
has had measles, chicken-pox, whoop ing-c^ough, and had scarlet 
fever wlum seven years of age. Tonsillitis is fn*quent. The 
family history has no bcjaring on the case. On physical examina- 
tion the patient was found fairly well nourished, eyes bright, pu- 
pillary reaction normal; puffiness of the lower lids, lips normal, 
tongue coated; tonsils appear normal, pharynx bulges slightly; 
adenoids are present, respiratory disturbances are absent. The 
pulse rhythm changes; otherwise it is full and rapid. The 
heart beats are normal in tone ; no valve lesions are present ; the 
abdomen is tender and slightly tympanitic; the liver and spleen 
are normal in size, but somewhat tender; great tenderness is 
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I* • 

* j^reBent over both kidney regions ; the glandular system is normali 
.witihi the exception that the posteervieal glands are enlarged; the 
urine discloses hyalin and granular oasts, albumin, a few cells, 
^and has a specific gravity of 1.01 S. The patient complains of 
subjective pain sometinies in the back and in the side; at other 
times in the epigastrinin. Th(‘ blood pr(‘ssiire has remained at 
140 mm. Hg. (Stanton). Th(‘ i»en(*r.il sMn])lonis are probably 
due to the high vascular tension in the abdominal organs. 



A n 

Fig. 146. — ^Aueas of IIypkualgesia in Kidnly and Livlk (k)NGESTioN. 


Case 2 , — In the case of A. H., seen in consultalion with 
Dr. P., the kidney areas of nephritis are well dedinc d and aro 
almost t;)pical. The Viwr area ’ is also j)r(*sent, because, 
at the time of examination, the ]i\er was in a state of passive con- 
gestion. 

The disease began with a ton-illitis about three weeks before 
the examination \vii» made. For the past two W(*eks tlie patient 
has had no chills nor fe\er, though the tonsillar iileeration per- 
sists. Vomiting was absent at the time of the tonsillitis, but dur- 
ing the past week lias })e(*n severe, especially in the morning. 
Ileadache is present over the right eye. It is a steady, dull pain. 
Nose-bleed occurred about six or seven days ago, and a slight 
discharge of blood from the nose has since been constantly pres- 
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ent. Dizziness is present at times. Buzzing or ringing in the 
ears also is constant. The bowels are freely movable. The urine,, 
at first, was very slight in quantity, though at the present time 
about two quarts arc voided daily. The patient cannot rest lying 
down and is compelled to assume the sitting posture. The entire 
body is very much swollen and the swelling is worse in the mom- 

-Figure 1 lO, A, shows the area of hyperalgesia, A being that 
of the liver, which is greatly enlarged and tender; B and C the 




Hyporalgpsia, not very 
marked 

Areas of hypersonsitivrnrss 

Fia. 147. — Areas of Hyperalgesia in Nephritis. The letters do not 
correspond to the letters in Fig. 146. 

areas of the right and left kidneys respectively. In Figure 146 
B, the areas A, B, and C correspond to those for which A, B, and 
C stand respectively in Fig. 146, A. Notice that the areas do 
not meet in the median line; also notice the notch on the lower 
border of the kidney area, and how the lower border extends 
over the crest of the ilium. In the back the hyperalgesic areas 
meet over the median line. 

Examination of the eyes shows them to be normal, with the 
exception of an internal squint of the left eye. The tongue is 
coated. Examination of the chest exhibits a normal heart. 
Fluid in the pleural cavity is absent. 
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Fig. 147 shows the areas of hyperalgesia about one week after 
the previous drawings had been made. 

The area A in Fig. 147 A is becoming smaller, tlie diminu- 
tion in size being more marked in the upper boundaries than in 
the lower, because these boundaries mark the upper limits of the 
liver hyperalgesia and, at this time, the liver was much smaller 
and its congestion iiiuch less; therefore, its areas of hyperalgesia 
would be less. The other areas are not as well defined as they, 
were in the last drawings, but they show a eoncentrie, though ir- 
regular diininutiou in size. 

In Fig. 147, area B indicates the hyperalgesic zone of tho 
liver. This area lies al)o\e area i\ which was more hyperalgesic. 
This, in turn, w^as Ixmlered below^ l)> an area 1) of much dimin- 
ished seii'sitiveiuss, though still h\ pcralgesic ; circles in the fig- 
ures indicate the points of gn‘at(‘st Hcuisitiveness. In a general 
way the patient is much improved; the edema is becoming less 
and the urine is increasing in (piantity. The throat is also better. 
The pres(»nce of the referred liver zones would indicati^ that con- 
gestion of itself can produce a Head zone. The gradual disap- 
pearance as the edema lx‘came less w^ould also be anotluT indica- 
tion of potency of congestion as a causative factor in the produc- 
tion of a Head zone. Why the area 1), which was not present a 
week ago, should be developed is rather hard to explain, unless 
the adjacent cord cells In'came irritated, because of their proxim- 
ity to those which were originally involved. This argument would 
seem to be strengthened from the rfaet that the hyperalgesia in 
this area was not as acute as in the mid-area C. 

Perinephritis. — Perinephritis is the name given to the con- 
dition in which inflammation is present in the perirenal con- 
nective tissue. This inflammation generally progresses to the 
point of abscess formation. It is in this lesion that the most pro- 
nounced symi)toms of any renal disorder appear. The most con- 
stant and important of these symptoms is pain with its associated 
tenderness. 

Character and Location of Pain . — The pain is always severe 
and is found in the lumbar region. Owing to the location of the 
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inflammation the lumbar plexus of nerves and the psoas nrasde 
are frequently involv(*d in the inflammatory process. When fhe 
lumbar jilexus is involved, the pain is referred to the distributioil 
area of the nerves eonneeted with it, viz., in the cutaneous distri- 
biifion arc*a of the iIiohv|H»»astrie, the ilioin^iinal, the anterior 
eniral, llie ohliirator, jiid lh< otlu*r hranehes of the lumbar plexus. 
Tli(‘ (listril)iilioii area of these pains is illustrated on page 677 
(q. 

TIh pain in some eaM»s of ]>eriii(‘j»hritis is referred to the 
knee. This is a|)t to cause the pel ine])hrilic abscess to bo mis- 
taken for a dis(as((| hip. A nfdMiiec of this kind is very fre- 
quent wh( 11 the ahscM'ss orii»inat(‘s at th( lower pole of the kidney, 
for allset ss fo! mat ion in this r<i»ion is more likely to make 
pressnn upon th< ant< rior <*rnral or tin obturator nerves; these 
nerves are (lisliibnt(d to th(‘ skin of the lo\\(*r part of thigh 
(ant.) and tlu' kme, and wliui irritates! an;>wh(‘re in tludr course 
refer the irritatmn (p«nn) thus ]»rodnced to these areas. 

When the absciss at tlu‘ upper pole of tin* kidney, the in- 
t(‘reost«il iu‘r\es mav be involved and ])ain may be referred to 
th(*ir area of (list i ibnt ion. AVlnn the she.itb of the psoas is in- 
volvtnl th(* absetss ]>ro!»ress(»s downvvanl and eonse(|n(Uitly affects 
tlu* external entaneoiis, the antt*ri<»r crural, and the 4>enitocrural ; 
and tin* p.iiii is reft'rred to their area of distribution. At the 
Haine time, evvina: to tlu* tunctional relation of the psoas to the 
thigh, ])aiii on tlexioii and extension of the hip results. In fact, 
motion of «ill kinds is very p.iiiiful, espieially those movements 
in Avhich pressure* is e\ert(Ml u])on the kidne\ and the inflamed, 
sensitive tissues adjacent to it. Thus, bending forward or back- 
\vard is almost impossibh*. 

l'nul( t }u .ss, -Palpation and ]>erciissioii are disagreeable to the 
patient. The teiidernes*. elicited by these procedures is most 
marki'd over the renal area, the juiint of greatest tenderness in 
perinepliritic absc(»ss being ov(*r the fascial triangle of Grynfelt 
and Lessluift, or, as it is called by Miller, the kidney triangle. It 
is bounded In the erector spinie, the twelfth rib, and the internal 
oblique. Here the kidney is nearest the surface, and consequently 
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pressure at this point is made more directly upon the diseased 
tissue. Pain is also felt in other inflammatory diseases of the 
kidney upon making pressure at this point, but not to the same 
degree as in perinephritic abscess. Tenderness on palpation and 
percussion is also present between the crest of the ilium aud the 
last rib, in the niidaxillary line, or somewhat posterior to it. 
Should a localized jieritoiiitis occur over the inflamed kidney a 
marked tenderiK^ss to transalxlominal pressure will be found. Ac- 
cording to Kansohotr, a jieriiu^phritic abscess may be diagnosed 
from a kidney lesion proj)cr by its cxcpiisite tenderness on super- 
ficial ijressure, Iw^caiise, on the contrary, in affections of the kid- 
iM*y projier, it re<juires deep ]»ressure to cause <liscomfort. A 
further pnint of diagnostic importance* is that, in siijjpuration of 
the kidney paiHuuJiyma, pn*ssure made* fnun in front through the 
abdcuninal wall causes consid<‘rable pain, while in j)erinej)hritic 
absc(*8ses the? grc*atest teuide^riKvss to j)ressur(* is in the loin just 
below the last rib. 

Poslure . — As a rule the patient stands with ^Mhighs flexed 
on the pelvis. In onler to relax the psoas he walks with body 
Ix'iit forward and with the hand of the aff(*ctetl side resting upon 
the up|)er part of tlu* hip. To relax the part the trunk is some- 
times bent lat(*rally, so that the ribs aj)proach the iliac crest” 
(Roberts, ll37, p. ob2). Roberts believes that flexion of the thigh 
is an accomj)animent of j)erinephritic abscess, especially if the 
abscess is located at the lower third of the kidney. The flexion 
may be so slight as to be hardly noticeable; in other cases it may 
be so severe that it resists all effi»rts at extension. All other 
motions of the thigh may Ix^ painless. 

Associaivd Si/mptoms . — Other symptoms of value in the diag- 
nosis of a ]x*rinephritic abscess arc: 

(1) The presence of a localized, fluctuating swelling in the 
lumbar region. The three cardinal features of this swelling, 
which render its identification as a kidney lesion easy, are as 
follows: (a) it lies entirely on the posterior wall of the abdomen 
and, even when very large, does not approach the anterior ab- 
dominal wall ; (b) it is diffuse and is not confined to the region 
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tlie kidney proper; its limits, also, cannot easily be defined; 
(c) it is not influenced by respiration (a kidney enlargement due 
to disturbance in the parenchyma of the kidney will move with 
respiration). 

(2) Aspiration of the tumor mass gcuierally reveals jms. 

(3) Gastrointestinal symptoms, sneli as vomiting, tympany, 
and constipation, are present. 

(4) Janndiee soiiK^tiims oeenrs in periiu‘pliritie abset'ss on 
the right side. 

(5) Then' is fn'ipn'iitly a hist<»ry of an injury or of a n'lial 
infarction. Jn the tirst, trauma is fnllt>\ved at lirst by n'lial ten- 
derness, tlu'u by chills, and f(‘vc*r, and lastly by the tumor. 

((i) In sona* cast's tlien* is a lixation of the lumbar spine with 
scoliosis, the comaivity bt'ing on th(‘ sidt* of tht' diseased kidiU'V. 

(7) When tin* sheath of the psoas is involvtul (‘xtiaision of tho 
limb on tlu' aile(*ted sid(‘ is painful, whih* at the sauu' tiling all 
other movemeiils can be madt' without i)aiu. This dilb'rt'ul iates 
it from hij)-jtnnt disease. 

(8) A characteristic of periii(‘])hritic disease is the high white 
blood count (Morris, Hootli, .Miller). 

(0) J’aiiifnl l)reathing, coughing, sneezing, etc., are some- 
times present and may be due to involvement of th(? y)lenra. 

Ketraction of the testicle towanl th(^ alfected sith* hits l)een 
given as an imfsirtant sign; but according to Nieden it does not 
occur unless a calcnltis iiejihritis is ])resent in ad<lition to tin; p('ri- 
nepliritic abscess. This statement is don})le«l by Roberts (127, 
p. t392). When it occurs the retraction is due to involv(‘ment of 
the genitocrnral nerve (Uolarts, p. dtlo). 

Diffrrenlifil Diagnosis . — l\*rinephritic. inflairirnation may be 
confus(‘d with pleurisy. Hepatitis should be different ia ted from 
perinephritis on the right side; sj^lenitia from ptrinephritis on 
the left. Pmmmonia also is sometimes mistaken for perinephritis. 
It should also b(? diagnosed from osteomyelitis of the vert(ibra 
and appendicitis with abscess formation. 

Buptnre of the Kidney. — While rupture of the kidney with- 
out pgin has been reported, it is almost inconceivable how this 
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severe lesion could occui* without producing at least some paiiuN*^ 
The rupture* may tear into the perinephritic tissue; when it does 
so there is felt a .sudd<*n, sharp pain, not restricted to any area^ 
but g(*iierali/e(l aii<l clilFnsf*. If the rupture is such that hemor* 
rha^re takes j)Iaee into the jielvis of the kidney severe pain^ 
paro\>sniaI in 1\p<, ( n*'Ucs, and is due to the passage of blood 
clots down the nntcr. At the* same time there is a transitory 
hydron(*phrosis. One* of tlu* simst of the confirmative signs of 
rn|>tnre is liematnria; li(»\\e\er, lli(*ri‘ is an e\cej)tion in slight 
ruptnr(* of tin* (M»rl(‘\, in \\liich, unless tlu're is a concomitant 
injury to llie pelxis, blood may m>t lx* ]>n s(*iit in tin* urine. 

Following the rnptnn, if it lias not jn*o\(*d fatal, a pcriiieph- 
ritic absc(ss i*( nerallx de\<lops. 

Tuberculosis of the Kidney.- Tnl)(*rcnlo^is of the kidney may 
or ma\ not be ))aietiil. In some eaH*s ])ain is | rcM nt only in the 
tcTininal stages of tlie dis(»ase, while* in othi in it ma\ b(* one of 
the (‘arli(sl sMn|>toms. According to Ma^>lard ])ain is absent as 
long as tin* l(*sion is (*oniin(‘<l to the ])an*ncliN ma, and, when pain 
is pr(*sent in the early stagey it is more \ epical tiuin renal in 
origin. When present it occurs before and afl(‘r nrin.ition and 
is assiH*iat(*d with increased fr(»(|U(*nc\ ed’ tin* urinary act. In 
these* case's the* sMuptonis are such tb.it (‘\e‘n in a normal bladder 
cystitis might be diagnose*d. In all a(hance*d cases, how'cver, 
it is found, ami should it be pivseiit in the alwnce of gonorrhea, 
trauma, instrume*ntation, or stone, it must be looked upon as pro- 
sumptixe e*x ide'iice*, especially in the xoung, of renal tuberculosis 
(Hansohotr). 

(^liaKidcr ()/ the Pain.-— Whvw the disease is fairly w^cll ad- 
vane*ed jiain is a most important sMiiiitoni. It is leicalized to the 
side of the* kidne*\ and nun radiate tei the inguinal or to the iliac ‘ 
regions. It max be jiroduccd speuitaneously or be felt only on 
pressure. According to lira/y, the three points on the anterior 
abdominal wall where, in re*nal tuberculosis, pain is most likely 
to be produce*el ein pressure are the lairaunibilical, the subcostal^ 
and the lumbar (Figs. 148 and 149). If the tuberculous process 
advances beyond the capsule and invades the paranephritic tis- , 
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!^M^' tbe pain and tenderness in the costovertebral angle become 
tSKbeMve^ In tuberculosis of the kidney Head’s zones of reflected 
'I hyperalgesia are sometimes present. When present they are, as a 
rule, synchronous with the so-called nretenil eolie, due to the pas- 
fiAge of detritus, blood clots, pieces of lUHTotic tissue, etc., through 
the ureter. The tissue niid clots block tli(» iirc'tcr and distend the 
pelvis of the kidney either with urine or with blood. The iiitra- 
nephritic pressure now b(‘conies e\ces*.i\t‘ and it is to this, and not 
to spasm of the ureter, that the ]Miii, p.iro\\sin.il in t\p<*, is due. 




Areaa of ti tirli rw tts in 
renal tubcrculunm 


AnHH of t( ri(J( nil MS in 
mill IiiIm t( iilosii 


Figs. 148 and 149 — Areas of ThM)LUNL.ss PuLSENr in Renal Tuber- 
culosis. 


There are two t\pes of ])ain in rdial tnb( rcnlosis. The first is 
the constant, stead\, aching pain, w'bich may lx* interrnyited by 
the parov>snial jiaiiis, tbe s(*cond t\p(‘. In some instances, sud- 
den, acute, ])aro\\smal pain ma\ be present without obstruction 
of the ureter by clots or by pieces of necrotic tissue or other ele- 
ments. It is, then, j)robabl;y due to an acute congestion of the 
kidne>, wdth a gr(‘at increase in the intracajisular tension. For- 
tunately for the comfort of the patient, these paroxysmal attacks 
are rare. 

In kidney tul)erculosis tubercle bacilli often can be discov(*r(*d 
in a centrifugalized specimen of urine obtained by ureteral cathe- 
terization. 
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In many oases the fnbercnloiis disease of the kidney may Hot 
produ(?e any vv(;]l-riiarhed y)ain, but rather a diffuse aching, discom- 
fort, or a sensation in the lumbar region. As sometimes 

happens in other varie ties of kidney disease, the pain and distress 
may he referred to th(^ kidney area on the side opposite to the one 
afFeeted. 

Diftfjtiosls. Pain in the kidney region, in those eases in which 
tuberculosis is present in olh(*r parfs of llu* body, should always 
lead to llie snspi<*ion of a |»rol)ahIe tnhereulosis of the kidney. 
I^lie <liagnoslic signs of tnhereiilo<is af llic kidne y aiv: 

( I) 'Die |»resenc(* of tlu* oharaeterist ic pain. 

(:i) "rii(* diseovrrv <d‘ hlood, ]>us, eidls ai:d tulxM'cle bacilli in 
the urine. In s<inie (*as(*s tlie |)resenee of ])lood in the urine may 
])reee^h^ <ilh(‘r syinploins of lh<‘ disease^ for many years. Precipi- 
tancy (d’ urination is fnxjuenlly ju'escuit. 

(d) Klevalion of temperature? is ])rt*s(*nt in a fair proj)ortion 
of eas(‘s. 

(1) Iiu‘reasc<l rapidity id’ the puls(* is eomuion. It generally 
varies with I la* fever aial is of a hvpot(*nsion 1y]H'. 

(5) Ijing syinploins, or signs of tubereulosis in other regions 
of tla* hotly, are td’leii fouial. 

(()) Kniargement <d‘ llu* kitlnev is g(*nerally an (*arly symp- 
tom. 'File kidney is l(*uder to pn*ssure, ainl since the enlargc- 
menl is comuamly tine lt» |)yoia*phri»sis it varies with the j)ainful 
eris(*s. 

(7) V. Pir<iuel, sulKMitaneous, and (Wilmette reactions for tu- 
lx*r(*ulosia an*, as a rule, ])n*s(*ut. 

New Growths.- X(*w growtlis of the kidney are of two types, 
the hmiign and I la* malignant. In (*itlu‘r case, pain is not a symp- 
tom of much value. The benign growths causing ])ain are cystic 
in character, and may consist of simple cysts, ])olycvsts, or hyda- 
tids. The malignant growths are sarcoma, carcinoma, and hyper- 
ne])hronia (Orawit// tiimorl. 

Etioloov.- The pain in all of thase conditions is due: 

(P) To the dragging npon the surrounding tissues by the kid- 
ney, because of its increased size and weight. 
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, (si) To an increase of intraeapsular pressure, from (a) a 
' .lij^dronephrosis, the result of a kinking of the ureter from a ptosis 
of the kidney, or -a blocking of it hy ii blood clot or a par- 
ticle of the malignant tissue; (b) incn'ase in the size of the 
growth (a slow and gradual increase* in size is not painful, it is 
only when the increase is sudden llial the ])ain is ju’oiuuinced) ; 
*(c) a hemorrhage into the suhstane(‘s of the growtli or into the 
parenchyma of the kidiu'v. This o<rnrs more fn*(|ueiitly in sar- 
coma and carcinoma (dolinst»*n ) tlian in otlu*r growths. Indeed, 
it is claimed tliat in tli(*se growths pain is not produced nnhws an 
intraeapsular lieinorrhage has oecnrrcMl. Soin(*tiin(‘s, wIkmi the 
new growth p(Uietrat(*s tla^ pelvis, li(‘inorrliag(‘s (‘iisne and hema- 
nephrosis, with its conse<pi(‘nt |)ain, results. 

(3) (^ultra(*t ing abdominal innsch‘s, also, may, by [>re8sing 
upon tender kidneys, eans(‘ pain. 

CllAUAC TKK OK TIIK PAI.\ IN N KW (iK'OWTIIS OK 'I’lIK IviDNKY. 
— The sensation prevsent in th(*s(‘ disordiTs is rather an aching 
and discomfort than actual pain, Ihongli at times, when tho 
intraeapsular tension is greatly increased, tlie pain becorrujs 
most acute and assnnies a paroxysmal cliaract(*r. I>(*cnns(i as a 
rule only one kidney is involved tin* pain is nnilatm’al. It may bo 
caused, and in most cases is aggravated, by violcmt niovimumts, 
such as jarring, the lifting of heavy objects, or tin* carrying of a 
heavy W(*ight. Tlu* ]»ain may radiati* to thi‘ thigh. This railia- 
tion is <lne to the pressure exertc**! njion tin; liimhar pl(*xNs hy tho 
enlarged and heavy kidney. 

Vai{Ij:tif:s of Xkw fiaowriis. (^ysfic Disrnsr, -~f 1 ) Sltnplc 
Cysts . — In tli(?s(’ conditions the jiain lias been known to pr(»cede 
the formation of the cyst. Wlaai tlie cyst has formed tlie [lain is 
of a dull aching tvfie, and is varied with sharp [laroxysms, which 
are associated with enlargement of the; kidney. These, exacerba- 
tions are probaldy due to a hemorrhage into tlie siibstarifM? of the 
cyst. 

(2) Polycystic Disease . — Tn this disorder, if only one kidney 
is diseased, the pain is on the diseased sid(\ Should both kidneys 
be affected the pain is bilatcTal. It may be constant or intermit- 
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tent) is less when the patient rests in bed and is quiet, aud is 
much increased upon movement. As in simple cysts, hemorrha^^ 
may occur into the substance of the growth and- produce great pain.' 
Considerable tcuideriiess on pressure is present in the costoverte- 
bral angle*. 1'he diagnostie syinptoins associated with a polycystic 
growth (»f the kidn(*y are (aj the presence f»f a tumor (kidney), 
wdiieh is nif»bile and contains knobs on tlj(* surface, and (b) the* 
character of tin urine*, which i^ increas(‘d in (piantity, is of low 
Rpe(*ifie gravity, and (-ontaiiis a ^liaht aniouTit of albumin, casts, 
and blood. It also contains bodi(‘s r(‘seinbling those found in the 
prostate. 

(»‘5) Jlydaiid Di^rasr. — In this, as a rule, pain due to struc- 
tural kidne\ change* is absent ; but in its stc-ad is colic, due to 
blocking of the ureter b\ the booklets. These* booklets can some- 
times lx* det(ct(‘d in the urine. 

(1) Siinonia o/ Ihc A'/Jnc//.- -This gi\(*s rise to ])ain of a 
dull, dragging character, referred to tin* lumbar rc'gion or to the 
thigh. Paroxvsiiis of colic occur when tin* ureter is t(*niporarily 
bloek(*d b^> blood clots or by pi(*c( s of sarcom.itous tissue, 

(a) A lijfpeiurpliioma mav lx* without ])ain. Its onset may 
be M) insidious that its ])n*sence is not discovered until the size 
of tlu* tumor draws attention to the* eomlition. Th(‘ii ])ain may 
ensue and aggravate further tlu* discomfort and distress of the 
patient. 'Phe ])aiu may lx* constant, dull, and aching, or it may 
be paro\\siual, tlu* parowsnis (X'curring when tlu* kidne\ capsule 
is subj(*ct to con^idi rahle intranephritic t(*nsion, either from back- 
W’ard Stasis of the urine (a clot in the ureter) or from hemorrhage 
either into tlu* pan'iichvma of the kidney or of the tumor. The 
pains may radiate into the pelvis or down into the thighs. Both 
the kidiuw and the related tumor as a ruh* are very tender to 
pr(*ssnre. Ilc'maturia is the nu»st frecpient assix'iated symptom. 

Divonostk^ Symptoms. — Tumors of the kidney have the 
following diagnostic symptoms ( PierMd and ^lorris) : 

(1) The large intestine is in front of the tumor. This does 
not ha]>pen wdth liver or s])lenic tumors. If th^ colon is distended 
with gas it pnxluces a tympanic mass anterior to the tumor, while , 
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‘ecdlapeed it can often be felt as a roll of tissue beneath the 
flOdgmu 

(2) Benal tumor cauaes an anterior bulging into the abdo- 
* men. A posterior bulging generallv iiulieutos a j)orinopliritic 

^abacess. 

(3) No area of resoninuM, such ns is foiiiul in tumors of the 
spleen, is pro&ent Ixtwcdi llu* (lulm''S of tiu* Inmor mass and the 
vertebr®. 

(4) A kidn(*^ tumor rit.iins sona wh.il tlu* shape of the kidney. 

(5) It g(*iu ia1I;\ do( s not K^aeh tla mitlliiH. 

(fi) There is nn artM of nsonanef on the riglit sitle between 
the dulness ot the li\(r ami lliat of the knlia»\. 

(7) Varieoedc* is often present on tin* si(l(‘ of tin* tumor. 

(8) Th(‘ tumor geiuralh <iocs not (‘xttnd into the p(‘l\is, and 
generalK dots not mo\e, to an\ eoiisideiahle (h^rei', with respira- 
tion. 

Asso<*iated s\m])toma may also he ])rodne(Ml fiom ohstruetion 
of the eoloii .iiid also from tiaetioii on the spl(*(*n, tlu* li\(‘r, or the 
diaphi\u;m. 

Pyelitis. — (^hakac n a, (^ifsmion, avd Lcx’m i/viion of 
Pa^. — I n ])y( litis jiain may or may not lx* [iresent, altlumgh in 
about.se\ent jKr e(*nt. ot the e.ises it is ni.iin i(*sl(‘d at some 
time diiiiiii; tlie eonrse of the (liscase. The pain is more severe 
in th( aeiite \arieties, or in ( \ae( i liations of the ehroni(* forms. 
These ( \ae( rhations are sometimes tin* nsiilt of eooling of tlic 
siirfaef , such as oeenrs in getting <lr<*nehed, or (*v(m in having 
the feet wet or (hinip, and in IxMiig < \jk>s(m1 to drafts or to ehill- 
ing. Th(‘ eliilling of the surfaee drncs tin* hlooil inwanl ami pro- 
duces a congestion of the alnad\ inflamed kidm \, with an exacer- 
bation of the jiain. Tla* p.iin usually is t( It in tlie hack (in the 
kidney area), and lias a temlenc> to radiate to the thigh, the peri- 
neum, the genitalia, or n]>ward to the epigastrium or shoulder. 
It is generallv increased h\ jiressiirc*. 

It is possible that pwditis of itself does not produce pain un- 
less there is a concomitant in\fil\emf nt of the kidney paren- 
chyma. When such involvement occurs a slight tension of the 
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Cachexia. None. Present. Very comhion. 

Fever. CJencrally absent When pre<?- Xo fever. May be present, 

ent, it indicate.^ the beginning 
of suppuration. , 
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:4^p(liiie may result, and both subjective ' and objective pain bo 

t t pain may appear in the form of an aching in the back, 

of tenderness over the diseaat'd kidney. 

'f These renal ])ains may he follnwed c»r a(*eom])anied by nr(*(eral 
dolic, due to the blockina of the nreler 1>\ debris. Tliis variety 
■ of ureteral colic is lianl to ililTereiiliali* from imIchIih eolie. A 
means of dihtimrnihliiiiii it is h\ llu X i.i\, wliiidi didines a shadow 
if a stone* is ])res(*]il ; or h\ (In* \\j\ tipped (Mlliet(‘r, wliieli sliows 
a scratch slionld .slom* Ih> MU'onnttoM d. If tin ]).iin (*han«>(»s to a 
dull, constant, or pn^vihl\ thiolihino ixju and ehills and fever 
appear, it is an indication that a p^^‘lnn^‘pllrn'^i^ or a renal alisei'ss 
is forming or lias foriiKMl. 

Pyi ra)\i eiiRosis wo P mo m \i \ i oi s *1 \m< iion. Fn- 
flammation of tli<‘ lxi<liu‘\ iHhi^ of itself ni.i\ not produce* |>ain' 
symptoms nntil sonn* second. ny <*oinpln*at ion such as (1) pye- 
lonephrosi'i or (J) parcn<di\ matoiis infection lakes plae'e*. The* 
former, pjft lom pin osis, prodn(*e‘s s\ niptenns that re'siinhle* in tlienr 
Comj)l(‘\ tin* paroxNsins ot nre‘tt‘ral eolie*. Potli have* the same* (‘tie)- 
logieal re'latioit'-liip te» pain preMlne*tie»n, \\liie*li is elite* to nr(*le*ral 
obstruct ieni. 1'liis Ob'-! rne*t ieni miN lM*e*aiise(| b\ bloenl e'lots, tibrin, 
piis, IK erotic ti'^siie*, inllaininate»r\ swellinii, en* or^ani/e'd (‘\iid.it(*s. 
A peeiiliarits worth re iin inbe*riiii; is tb.il p\ edente pbrit ie* paiirs 
generallx piece*ele* the* pare ncliMiiatenis one's, i ( H( Infinnhnfs In- 
volvcnn nt also cause's ]»ain ^Miiploin*' which we ha\e leariKMl te) 
associate* c-|e*e*iall\ with kielne\ iinedv e nie*nl. It likely tliat 
the irritation ed the* parencliMiia gj^os rise* to H*ioory simis in 
the Head /eaie s, while the e*a[»siile* te*nsion, aUe) due* je> the* p.ir(*n- 
ch;vnia iii\olse me nt, e^aiise*, the* aeliiiii»s so e*on-l.mll\ feninel in the 

liiml)ar reiiieni. 

There*fe)rc, in pN e*lone*]>hiosiv or in liv drone j)hro-i*^, tlic jiain is 
due both te) ureteral spa*-!!! aiiel to e*aj)‘-nh* -t re'lediina, anel IleaePs 
zones will he al)se*nt, while* in j)are*nciiMnatoii- in\e)l\(*ine*nt lleael’s 
zones and the capsule tension pains will Ik* f)resent, wdiile the col- 
icky pains are alme)«'t in\ariahl\ absent. 

Djfferkmivl I)i\(.\C)sis. — One is likel\ io (*rr in the diag- 
nosis of lesions of the kidiK*y or oi the ui)j)er part of the ureter, 
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bocauHo iijvolv(*inent of the? upper part of the ureter causes the 
pain areas 1o lx? so distributed that they correspond tq the kidney 
Z()n(?s. if it is borne in mind that a ureteral colic cannot be 
due Id a lesion of the ki»ln(*y without ureteral obstruction, the con- 
clusion nniy be reaeluMl tluil thr* lesion is of such a nature that it 
involves both ibe, kidney an<] the nrel(*r. Should pain be present 
in llie kidney area |»rior lo its prescaiec* in llu* ureteral area, and 
should llu? biller lK*(*<mie nianife^l only dnrin*^ a sev(»re colic, or 
slioiild pain in llie un'Ieral ar<‘a disappear afler the (xdic, with the 
jicrsi^leiice of a ki«lney zniu*, a lc‘sion of iIk^ kidney, wliieh Ciauses 
inlermilleni ly a renal (M»li<*, may be dia.i»in>s(‘d. Among such 
lesiniis ai‘(‘ llie fnl lowing: 

(I) Pjichlls or rosls.- In ibese eondilimis colic, due 

to llie pas.sag(‘ Ibroiigb llu* nreler (d' masses of exudate, such as 
e<dl<*elions of lilndn, or pi(‘c‘es of kidney siib'^laiiec* wlii(*b have be- 
come (I isorgani/ed and east <dr, is sometimes ])resi*nt. Kidney 
and ureteral zones are both jn’eseiil. Idh* ki^liKW zone ]H‘rsists 
afler Ibe <d)slru(dion has been removed, while llu^ ureteral zone 
disappears. 

('J) UnutJ t • 1 len* tin* pain (‘omes on ([nit(‘ sud- 

denly, and the ureteral zone and llu* ki<liu*y zone from the asso- 
ciated bydnuu*|)bro''is are both |>^•^en^. When the ob'^truction is 
removed, and llu* damnu‘d-u|> Iluid e>eapi*s, the kitlney and ureteral 
zones <lisa])pear simullaneoUNly. 

In pyelitis, pyonej»br«»sis, and ureteral ealeulus an intermit- 
tent bydronepbrosis oeeiir*^, and on bimanual examination the 
jdiysieal signs asso<*iali'il with it are found. Such signs are: (1) 
tumor, which is in the kidney rc'gion, and which increases in 
size during the period of colic, to rapidly decrease? in size on the 
subsidenc(* of llu* colic j (L^) subjective ])aiu in the back over the 
location i)l the kidney; (d) tendt*rness to deep pressure over the 
kiilney r(*gion, tlu* tenderness being esjiecially well marked at the 
time of the hydronejihrosis. 

It is easy to understand how ditticult it is detiiiitely to decide 
from the pain com]dex the character of the kidney involvement, 
and the stage at which it rests. But with constant endeavor and 
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"^elose application in nearly all cases it is possible to do so. For a 
proper realization of the iioii-importaneo of their absence it must 
be recalled that disturbances in ITcacrs zones are not constantly 
present, especially so should tlu' attack under observation be only 
one of a series which baa i>rec(‘d(Ml it. During the preceding 
attacks the nerve filaments may liav(‘ lH‘en »lest roved to sneh an 
extent that siibsc^jnently tlit'v are imt al>le to carry stimuli. Thus 
they arc not able to resjioml to irritation, rhis is tbe reason why 
the TEcad zones are so oftcMi abs(*nt in jiarencliymatons involve- 
ment. 

Pyelitis in Prkonancv. — Pv< litis is frequent in pregnant 
women, and is due to the ])r(‘ssnre of tlie |>n\i»:nant. nterns upon 
the ureter, with a conse<jnent stasis and infect iem of the urine. 
As a rule the infe(‘tion <*omes fre»m iIk' ad jac'cait colon. 

In these cases |»yon(‘plirosis acconi|)anies the pyelitis, and all 
the signs and symptoms iisnally assoeiatcMl with tla^ fonn(‘r are 
present. However, inflammation of tli(‘ renal pedvis itself does 
not cause pain unless Ibcro is a eoncomitant. obstruction of the 
ureter by tbe pregnant, uterus (Pihdicr). To producer pain it is 
not necessary that tbe ])yonc|dirosis Ik* sev(*rc‘; in some ease's a 
very sliglit distention will eanse^ tbe nK>st severe jiain. A pelvis 
containing emly one ounee^ of ])ns lias been known to jirexlnei^ con- 
siderable pain. The reason for this is that tli<* existing inflamma- 
tion of tbe pelvis lias jieiietrateel to the? jiareneliyma, and ba.s 
caused it and tlio capsule to Ik? more s(‘nsitive to stretching, and to 
react with pain production to a lesser threshold pn'ssnre than 
they would in their normal condition. Tlui liydronejdiritic symp- 
toms may be intermit tent. They may disappear for a time only 
again to reappear with increased intensity. 

Symptoms Associated with Pyelitis. — Tn pyelitis a careful 
examination of the urine is most essential to the making of a 
proper diagnosis. The preseiiee of juis cells in tluj bladder urine 
is not of such special diagnostic iirijiort as are pns cfdls found 
in a specimen of urine catheterized from the ureter. Ureteral 
catheterization also gives a clear indieation of the; kidney whicrh is 
involved; The temperature in pyelitis, as a rule, has a typical 
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septic cMirvf. In some leases the temperature curve is present 'foV 
some (lays before llie atlaok of pain. Chills are generally coin* 
eident willi tlie paroxysmal jiaiiis. They are due to the absorp- 
tion of seplie inii1(‘rial from llie diirnmed-np urine. 

Owing to Ili(* sympatlielif* relationship of the bladder and 
tli(* ki<ln<*\, second. ii'N bl. elder ^Miiptom^, or rather preliminary 
blad<h*r sMiipt<im'^, since in nearl\ all eases tli(*y precede the other 
s^>mptoms, arc* I’rMpicnl. ddu* s\mptoms especially associated with 
the blad<l< r are rn<(ii(in*\ and dillienlt> of nrinatioii. 

fJn n\f\ i^ an adxaneed tNpc* (d‘ p(*l\ie inilammation in 
which a retention of urine from iiret(‘ral ohstriietion has taken 
place. In the \ei > e:irl\ s|.|o, ^ condition the j)ain is not 

difl'ereni from th.ii |)n ^eiil in the lesion from uliieli the pyone- 
jdirosis originated. Later, pain t\|de.il of a h\ (Iron c*]diro'^is occurs, 
'^rin* iiitlamnialorN process now lra\<*U through lhi‘ tnlmles into 
th(‘ paniudivina <d‘ tlu* lvnln(‘\ and a g(*n(‘ral intlammation of the 
kidne\ sirmdnres cnsn(*s, 1 la* so c.dh‘d p\(*Ione|)hrilis. Ifowevcr, 
a liulroiiephrosi^ ddc., not alwa\s pre(*ed(‘ tli(‘ formation of a 
])\onephrosi^ ; (In* |>r(M*eding (*ondilion ma\ ha\(» b(‘(‘n a j>yelitis, 
without an^ aeeiimnlat ion (d tinid in lh(‘ rmial judvis. When 
p\elitis present without pcL ic distention, |)aiii is ahsent, and 
only comes on whe?i the peh is <d’ tlu* kidn(*\ begins to dilate, and 
tensi(ni is made npoii llu* kidne> eapside, when a dilfu^ed, dull 
a(*hing in llu* liaek is fell. At tlu* snine tinu* dislnrh.uiees in the 
kidney (Head) /ones may b(*e(nne prominent, so th.it in many cases 
tlu*\ are a sign (d’ \ .diu*. Shonhl the disease still further jirogross 
and b(*eomc exlrae.ijisul.ir, ((‘lulernc'^s to ])n*ssuri* is excessive; 
l>ri*atliing becomes dillicnlt, and motion of all kinds is greatly 
limitid. At this tinu* a p(*rim*]>lirit is may de\elop. Urination 
becomes painful and fr(*(jn(*nt, and pain is referred to tlie glans 
]>enis and down tlu* thigh (p. bOD). The patient w'alks or re- 
clin(*s wdth tlu* l)od\ In'iit toward tlu* aff(*cted side, and in many 
cases tlu* thighs slightly flexed on tlie abdomen. Pain may also be 
jircseiil on ])r(*ssnre ant(*riorly over tlie abdomen, and posteriorly 
over the Hank; in soiiu* cases the anterior pressure may cause pain 
and the posterior pressure may give relief. 
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^ ' Symptoms associated with a pyonephrosis are : 

' (1) The presence of pus in tlio urine. It may be present only 
occasionally in intermittent pyonephrosis, Ix'inp absent at the 
time the ureter from tlie diseased ki<lTic‘v is hloeked, hut appeariiij; 
again as soon as the obsfrnetiou is re!iu>\eil. Its reappearance is 
concomitant with a^*eally inert^asod urinar\ i\n\\. IVidonephrllis 
can often be diagnosed In tlu' pn‘M*ii<*(* in llu* iiriiu* of easts com- 
posed of pus cells. It may Im' <listiiinnisli4‘d fmni pxonephrosis 
in that in the latter condition etdlnhir easts ,n*4 ahsmit and larp;o 
quantities of urine an<l pns an |)ass<d al inlcrv.d'', at which time 
the symptoms rel*(‘ral)l( to ohstrnetioii an nln m <1. 

(2) (Miills and r(‘N(‘r, nMiall\ assoeialul with a srptie inft‘c- 

tion, are i)r(*s( nt. 

% 

Hydronephrosis.- lI\dron( plirosis is dm* to an ob- 

struction of th( iintd*. It is <d' two 1\pes, (*ons|anl and intermit- 
tent. Constant Indronephrosis is the result of fonM*s a(*lini» con- 
stantly. TntermiMdit liulroiu'plirosis is the nsnil (d' some cause 
acting int( rmitt(‘ntly, and is dne to the hloekinu ol the nn‘ter by a 
stone, ])kM)d clot, or jiieee of n(*(M*otie tissia*. 

Charat h r of /hr P(tin, Pain in In^Iionephrosis is not marked, 
except wdiei I the intram phritie tension is smhhnK raisc^d. Shoidd 
the ohstmetioii Im* complete pain at first is \er> s(*\ei’e, tlaui gradu- 
ally ceases, l)e(MUs(*, as a rule, under siieli cireiimstauces tlie s(*cre- 
tioii of urine* s<»oii ceases and pehie diste'iitioii does not [)(*rsist. 
The pain in the majoritN of ea^'s (d’ h\ droneplirosi'^ is of a drag- 
ging or dull aching t.Npe*, and ma\ he eonliinioiis or intermittent. 
The’ intermitteiic\ imlicalts that the nn tc ral oh^-t met ion is not 
complete*, and that at time's tlie're* o<*enrs a pani.il r(‘lief e)f the 
pressure from seniie* of tlie* urine he'ing fore*e*d through the* He*mi- 
patulent canal. 

Sudden aiiel severe jiain may occur if the hydre>n(*phritic sac 
should rupture into the ahehniiiiial cavity. JVritoiiitis then results 
and the pain assumes the eharae-ter of llie pain assex'iateel with 
that condition. It may radiate to the hack above the jielvic brim, 
or around the side to the external genitals. 

Sadden subsidence of the pain in hydronephrosis indicates 
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that the obstniction to the onward flow of urine has been removiad^ 
either Waiise it lias been forced into the bladder, or because the 
material (calculus) wliich was acting as a valve at the entrance 
of the uret(.*r lias lK*eii forced back into the pelvis of the kidney, 
thus allowing llie jiassage to be fr<'(^ (ball-valve action). 

AssorUilrd Syni plains . — Associated signs of hydronephrosis 
are: ( I) tin* presence of a tunior, located below the costal margin. 
It is round, .smooth, or lobiilated. 1'h(‘, (*olon is anterior to it or 
is on its inner sid(*; in this particular a tunior or enlargement of 
the kidiK'v dilfers from that of the gall bladdcu-, intestine, omen- 
tum, or app<*ndix, whi('h nva generally anterior to the colon. 

('2) Nausea and vomiting are very <*ommon in the cases of 
aeut(‘ hydrone|)hr<»sis. 

J*oinls that l(‘ad to an almost positive diaL'^nosis of hydro- 
nephrosi.s are: (a) the |)resenc(» of a <lragging pain in the back, 
(b) a tumor mass in the kidney region, and (c) a dc'crease or 
incr(*ase in si/(‘ of this tumor mas.s, occurring simultaneously 
with an increase* or d(‘(*reaM‘ in tlie amount of the urine, (d) ure- 
teu’al cathete‘ri/al ion and dist(*ntion of the renal p(*lvis by meas- 
un*d epiantities of salt, solution, (e) inj(*(*tion of collargol into the 
renal ])(*lvi.s, and then a Uoentgen jiictun; (th('se will clearly indi- 
cate tin* lesion). 

If ijdranvplirasis in l^n ynannj . — During ])n\gnancy the uterus, 
because of unilateral enlargement, or because of its ])eculiar posi- 
tion in the pelvis, may iuak(» luon* pressure* upon oik* than upon 
the other ur(*l(*r. The (*onse<]U(uiee is that, if the pressure is great 
enough, a unilateral hydronephrosis results. This causes consid- 
erable annoyance to tlu* j)ati(‘nt and much anxiety to the attending 
jdiysieian, for, when the stasis oi'curs, violent jiain, due to the in- 
creasid tension in the })elvis of tlie affected kidn(*y, is produced. 
Because of slight temperature, the ]U‘es(*nce of pus in the urine, 
the apj)(*arance of a mass which is ti*nder in the lumboiliac re- 
gion, and the constant complaint of the patient, a condition of 
this kind sonu‘times is mistaken for a lumbar or perinephritic ab- 
scess; yet llu» normal leukocyte count, the marked remission fol- 
lowing a copious discharge of urine, the low position of the uterus, 



miimosis of kidney diseases causing pain ess 

1 rdief wbieh sometimes follows the assumption of the abdom- 
; prone position, and the late stage of pregnancy, all point to 
;\.a pressure hydronephrosis with a slight infection. After deliv- 
ery the condition passes off without any pernuinent ill results. 

A case illustrative of this eomlition is that of Mrs. M , 

eight months pregnant, who at times would have seveni pain on 
the right side in the kidney region. The ]>ain would be accom- 
panied by a lunihar eiilargeuKuit on the same side. The pain and 
enlarg(^ment would lK)th disai)p(*ar synehrouously with the ap- 
pearance in the urine of a considerable' number of |U|a cells. At 
the same time the (piantity of urine would lx* greatly increased. 
After delivery all the symptoms disa]>pear(‘d. 

^enal Calculus.— Tienal calculi may li(‘ in the pt'lvis of the 
kidney for many years without producing symptoms. Several 
cases have been reported where stoiu's wt igliing as much as one 
ounce have n'lnained (iui<‘scent in the kidiuy for long p(‘riods of 
time. In one case the pr(*s(*n(*e of tlu' stoiu' was (‘utirely nidviiov/n 
to the patient until an abscess fornu'tl and rupturc*d postt'riorly. 
If these stones do not at times j)roduce sym|)toms it, is lu'ct^ssary 
to know what miist, occur Ix'foro tlu'ir j>resenc(? IxK'omes so intohu*- 
able as to draw' attention to them. 

Eiiohxju of Cdlculus Pain, — h'rom a long series of obseuwa- 
tions it has been concluded that renal calculi do not produce pain 
symptoms unless a blf»cking of the ureter occurs. 

For a long time and by many observers it has been held that 
a spasm of the ureter is the cause of,|»ain in calculus colic, and Ic 
has only recently been <l(‘terniined that th(j ])ain of renal cajculus 
is not due to spasm’ of the ureter, but is caused by tension on the 
renal capsule from back pressure of the urine. Many cases con- 
firmative of this could be cited, but Ilevan’s case, which is de- 
scribed on page G05, w'ill illustrate the point exactly. Fenwick, 
in 1893, was one of the first to suggest this explanation of a 
calculus colic. 

That the distention of the ureter is not the only cause of renal 
calculus pain, and that the ureter itself has some place in the 
pain production, is seen in the changing position of the pain as the 
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be present. 
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gradually progresses downward towai^d the bladder. The 
^^eanse of this changing pain is the progressive distention of the 
"iiMer proximal to the stone, for, as the stone advances, the dila- 
tation progresses downward and the pain Hkc»wiso boeonies lower 
tinti!(*it merges into that due to hhuhler iii\(»l\tuiu‘ut. The reason 
that the passage of some calculi is and that of others is 

not is that those whicli are not painful as a rule are small, and 
do.not block the under to as gr(‘at a .is do tlu* larger ones. 

A stone that sharp also iiia\ caiiso e<»nsid(*ral)h* irritation and 
consequent inilainni.ition of the nnieous jia ndu-aiu', and thus 
block the ureter, and gi\e rise t<» greater pain than a smooth stone 
of much larger di.muder. ()\alah» oi lime ealenli .iri‘ rongli, liard, 
spiculated, and nodulated, and are more painful th.in the uric 
acid stones, nhieh an* smooth. 

The blocking of tlu* un‘ter ina^\ Ik* dm* to the ealeulus itself 
or may he the r(*sult of tlu* lo<lgnu‘nt in tlu* ur(‘ter of (*lots or of 
fragments of debris, the consupienee eitlu*r ol hemorrhage* or of 
infection s(‘eondar% to tlu* calculus form.it ion. If tlu* obstruc- 
tion of tlu* ureter is acute* and e*e)inple te*, pain, \\bie*b at tirst was 
a proiniiU'Ut sMuptom, gradually be*eMmu*s le*ss m.irkeil and finally 
disappears. Tin’s disappe-arane-e is ae*e*e)unled for b\ the* slowly 
progressi\e ele*en*aM* in tlu* urinar\ se*ere*tinn, so lb.it tlu* jire'ssuro 
in the renal pe-his, wbieli at first was e*\e*e*ssi\ e*, be c'e lines le*ss and 
less, and finalh is e*ntin*l\ ab^e*nt. If in .in\ stage* eif this ])reic(*ss 
the back pr(*s'^ure urine* should he* inie*e*te*d, eir should infection 
occur Liter, whe'ii the fluid in tlu* re*4ial jielvis has be*e*n absorbed, 
a new faeteir in the* ])ain iireiduetiem make*s its .ippe*arance. For 
this infection e*auses irritation to the kielne*y e*e*lls, ])us again 
accumulates in the renal pehis, jiressure* is again exerted, and 
pain once more appears. 

This secondary pain is of a serious prognostic import. It tells 
the tale of progressive kidne*y disaster, for as soon as pus invaeles 
the parenchyma of the kidney, and a kidney abscess with marked 
sensory disturbances in ll(*ad zones ajipears, it indicates further 
spread of the infection, on its evil march of progr(*&s. Tt now soon 
extenji^t to the perirenal tissues, and forms a perirenal abscess. 
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From this arises the last set of symptoms of this grave disordajr. 
For a (leseripfion of these symptoms see Perinephritis. 

(^Iiararlrr of (^alrulus Pam. — In nearly every case of r^nal 
caleiilii^. pain is present at some time in its course. This pain may 
be eitlier constant or f)ani\\.smal. The more or less constant ^ain 
is present ulien the stone is in th(‘ renal pelvis and is too large 
to enter tli(‘ ureter. I>eean-e of its position it may have a ball- 
\al\e aetic/ii, and unless the intlanimation is more or less severe, 
th(‘ |)ain is not constant, so that wIk'ii tli(‘ |)ain does become con- 
stant it indicates that intlanimation of tbc^ r(‘nal pelvis has oc- 
curred. 

^die paro\\sinal pain <*omplain(*d <d‘, as a rnh*, is \ery sudden 
in ons(*l and is unilateral. It is mostI\ oii the* side* of the affected 
kidnex, but has been known to be |)res(‘nt on the opposite side 
(reno-renal relh*\). It is pres(*nt in half the eases of renal cal- 
culi, and is of the greatc'st se\(*rit\. In fact, it max \)o so sex'ere 
that the patimit, umler its influence, bi^eomes irrational and de- 
moniacal. 

At first it is mon* of an intcu’inittent or constant aching or 
dragging in tlu* small (d’ the back. This at times is interrupted 
and aggraxat(*d bx lx\it(*hes of pain, until suddenly some day an 
attack of the gr(*atest intensit\ occurs. Tlu‘ pain noxv sxvitches 
from the back, and max run around tin* cr(‘st of the ilium to the 
anterior abdominal xxall, and 1 k‘ locatcMl Ixmeath the ribs or in the 
iliac r(*gion. It may also be fedt in th(» groin or in the tes- 
ticle of tlu* affirted side, folloxving the course of the geiiito- 
crural, the ilioinguinal and the iliohypogastric nerves. It may 
even be felt in the li‘g in the course of tlu* lumbar nerx’es, and, 
though it may go as far as the toe (ant(*rior-crural), it rarely 
runs farther than the knees. The testicle during an attack is pain- 
ful and sore. It is said by Head that retraction of the testicle 
takes [dace as soon as the stone reaches a point al)ove the pelvis. 
The scrotum is not affected. The reason of this is that originally 
the testicle xvas an intraabdoiniiial organ, arising at about the same 
visceral lex el as the kidney. It gradually became more and more 
displaced doxvnxvard, until it reached its present position. As it 



: DIAGNOSIS OF KIDNEY DISEASES CAUSING PAIN 659 

^ I^IbBCeiided it carried with it some of its coverings and its own 
•nerve supply; this nerve supply arises from the same cord seg- 
ment as do the nerves supplying the kidney and upper part of 
the ureter. Consequently any lesion in the kidney may reflexly 
cause pain to he experienced in the testicle. The scrotum is not 
affected because it derives its nervous supply fn)m a different set 
of nerves which are not in any way inlimalely related to those 
supplying the kidiuw or urt‘l(‘r. ^ 

Duration of llir Atfarh. — The duration of tlu? attack is vari- 
able. It may last only for a few ininut«‘s or for as many hours. 
Generally it lasts until tin* stoni‘ has eillau* h((‘n forc(‘d hack into 
the kidney ])(*Ivis, has enterc*d tin* hhahhu*, or until dilatation of 
the ureter has tak(Mi places so that th(‘ urine* can ))ass anuind the 
stone. As tlu* stoiu* a])proaches Hie hladd(*r, fiUMpimt and painful 
urination occurs. When the <*ondition has |)(*rsist(‘d for some 
days exacerbations of pain arc^ fr(*(|U(‘nt at night, and are probably 
due to pressure on the kidney by gas passing <lown the bowel 
(Jackson). Attacks of pain may at tim(*s 1 k 5 caused by an over- 
loaded colon. They may also occur spontaiKMiusly or b(*. dm*, to 
mechanical ni(*ans, siudi as jarring or vibratory nioV(‘ni(*nts. Ma- 
nipulation of tlu; kidney also incites an attack. Sud(h‘n cessation 
of the ])ain generally indicates that the atone has passed through 
the ureter into tluj bladder. 

Location of the J\un, — In renal calculus there are three va- 
rieties of jiain: (Ij local ])ain, (2) referred jiain, and (13) re- 

« 

fleeted pain. 

In the renal calculus disorders, the local jiain, as a factor in 
diagnosis, can jiractically Ik? disregarded. It is not ])resent, 
except in the form of tenderness, which will Ini considered later. 

Referred pain is the name given to tlie pain which is trans- 
mitted along the course of the spinal nerves from an irritation 
on one of their branches. Here is, indeed, a hornct/s mrst, for it 
is almost impossible, in this connection, to differentiate the re- 
ferred from the refletited pains, inaamuc.h as both are transmitted 
along the same nerve fibers, though each has a slightly different 
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^'^^fotribution area. Yet it is not of absolute importance, as far as 
V/^agnoais is concerned, to differentiate between the two. 

will be shown the distribution area of the spinal 
' neilrved; and at the same time the distribution area of the zones 
Head, which represent the njUdtd ])ain. The reno-renal re- 
flex also represents a reflected! pain. 



Fig. 152.” Hlad Zonls ot IIhlh- 

AU.LSIA IsiAiJ.Y AsS(/(lAlhD 
wiiH Kionly Lesions An- 

TEIllOU \ ILW. 



Fig 15;i 11 em) Zones of IIypeii- 

AI.(.ESIA I SI AI.IY Asso« IATEI) 

will! Kidney Lesions Pos- 

'lEIlIOU \ lEW 


Fi^iir(*s 150 and 151 sliow tJic areas of di'«l ril>iil ion of the ecTe- 
brosjiinal ner\es, figures 152 and 153 ^\{)W tlie area of distrilnition 
of the cord /oik^s. 

From tlie acooinpariN in:^ figures it nia\ be* seen )if»vv elo-^ely the 
distribution of the spinal zoncs^ corresponds with tlic» distribution 
area of the sjunal ner\es. As tlu calculus proi»rc*S'.es down the 
ureter, these areas of li;vperal*^esia extnid lower and lower (from 
the tenth dorsal to the first lumbar), so that in some cases the 
progress of the stone max hr* d(*fin(*d bv the progressively lower 
location of the lix [leralgesic areas. The circles which are shaded 
indicate the maximal jioints of tenderness of the respective zones. 
When the colic comes on and ureteral dilatation occurs, these 
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aroas of maximal pain aro most exquisitely tender, and by tiie" 
uninitiated are often mistaken for tenderness in an underlying 
or/2^an. 

Idle following drawing; is from Head, and the accompanying 
l(\£^eiid will .siifiieieiilly ex])lain if. 

linifhirml Jirfir.r. In some eases of renal calculus the pain 
may Ik* refleel(*d (‘iilirel\ to tlie opprisite side. Although there has 



Very tender ipot 


1 Miixiinal point of 
I- - tondernpsfi of 10th 
and 11th dorsal 


Fio. IT)!. Auka of frTANKois IIypehaIiCjksi v in Severe Renal Colic 
IN wiiieii THE Stone w’\.s in the Ureter. “The pain starts behind 
at the lip of the twelfth rib and runs forward to a point in the left 
iliac fossa, thence to a point above the internal nn^, then to the 
pubes, and thence to the inner aspect of thij^h w^here it ends just above 
the knee.” (Head, Brain, Vol. XVI, p. 7().) 


been much controversy in regard to this condition, there can be 
no doubt that this so-called reno-renal reflex is occasionally present. 
In it ])ain may ap])arently 1 h^ as>ociated with one kidney which is 
entindy healtliy, while the other kidney is diseased. Air. Morris 
does not believe in its jiresence, and in his w’ork, “Surgical Dis- 
eases of the Kidney and Ureter,” says that “this theory is un- 
sound and dangerous if acted upon”; hut Maylard quotes a case 
of his own, eonfirmative of it, namely: A man, aged 28, com- 
plaiiKMl of a “nagging pain in the right iliac region, which 
seemed to him to pass upward and lodge in the right iliac lumbar 
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Vl^re it produced a dull, aiokening sensation. It would 
ilutger there for twenty-four hours, during whicli time he would 
v^it. Urine, after one of tliose attacks, contained albumin and 
red blood cells, but not tube casts. Maylard explored the right' 
kidney and passed a catlietcr dt»wn tli(» right iin*t(‘r, but nothing 
could be detected. Siipjin^ssion of nriiu* (levelopi‘d iiuiiUMliately 
after operation, and the ]>ati(Mil <Ii(M] on the 1‘oiirth day. On post 
mortem the right kidney was pcndVetly healthy, hut the hd't one eou- 



PiG. 155. — IhmsseuK Madk i con Urktkh in Mndkavok to Omtain Local 
Tkndehnkss. Tlie pressure is made direetly over the r(‘gion where the 
ureter passes ov(*r tlie jielvie brim and (*nt(‘rs the cavity of the pelvis. 


tained in om* of the u|)per ealiees a ealeiiliis about as large as a 
pea.’^ (Maylard, ‘*Ahdoininal Ihiin,’^ p. H)l.) Other eas(‘s, too 
numerous to iiieiitioii, eoiifirinativo of this condition could Ikj 
cited. J^rout, in 1840, was probably the first to draw atUuitioii 
to this reflex. 

Therefore, in all kidney cases it is rmist necessary, in order 
that mistakes may not lx* made, that this p<*culiar and unusual 
transferenee of the symptoms lx* eousiih^n*d. Many a tragedy of 
surgery has occurred Ixxuiu.se tin* surgeon was ignorant of this 
phenomenon. Its manner of occurrence is c?x[)lain(Ml undcjr the 
description of the reflection of kidney pain. In all easifs of sus- 
pected kidney disorder the attending physician and, most of all, 
She surgeon, should not rely too much upon the character of the 
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syin[)toTii8 to (lolino the kidney affected. In every case^pne 
has tlie ureteral eatlu^ter with which to collect a little urine, 
thus })osM*^se^ tlie nutans <letinitely to localize the lesion. 

At tiiiKs it is \ery ditheiilt, from the pain phenomena alone^ 
to localize tlie stone to a certain definite part of the ureter, for 
occasion.illv a stone in the lower end of the ureter will produce 
pain in tin kidne\ area, winh one in tii(> up])er ])art of the ureter 
or in tin ))el\K oi the knltu \ will pmdnei pain along the entire 
disti ihiit loll ana tlie zmu a'.'-iwnli d witli the ureter. 



Fid. ir)(). Tol liMLu’s PoiM>. oi Phi Ul- IN Ki1)M*'\ \ND UrETER 

la sioNs 

7\ /n/< / //< ss. 'reiidenu -s alwa\s pn M*nt in calculus/lisease. 
It nla^ he of tlie siipi i tiei.il t\p( found in the ni.iMin.iI points of 
tend( riu *d’ (Ik Ihad /oiu or it ina\ he the IocmI tenderness 
found oxer (In' .itfi'etnl kidiu N (anterior or po-ti rior) or along 
the couPM* of llu» ureter. 

Tht* uppir p.irt of the iin ter and the hwvcr ( xtreiiiity of the 
kidne;x approNiin.itely nia\ he reaelied h\ pri^sure at the level of 
a point deseiihid h\ 'r<»urnitr .e heinu “'-itualed at the intersec- 
tion of a traiisxerM* line drawn In'twei'ii the tips of the twelfth 
rihs with that of a xeriieal line <lrawn njiward from the junction 
of tlu' iniu'r ami middle thinU of Ponpart’s ligament.” 

Tenderness at this point iiulieates a painful lesion of th^* 
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^h%' 

. Bttoh a9 is produced by ureteritis, tuberculosis, or calculus, 

(ilie intersection of a line drawn between the two iliac spines with 
that is drawn vertically through the spines of the os pubis ap- 
' pruximately indicates the point at which the ureter passes over 
the pelvic brim. Because of the narrowt'd lumen of the ureter at 
• this point a calculus frequently loil^e^ Iuti* and causes pain. 

Palpation of the ureter is not \erv satisl'actorv. In iiieu it 
may be palpat€*d for one nr two iuclH‘s ah«»\(* the hhuhliT by a 
rectal examination, whih^ in wonuui, h\ a \a^inal examination, it 
may be palpated f<»r two nr thre<‘ iuclu‘s al)n\c* its \(>sical insertion. 
In this lower accessible portion, therefore, local tcndern<‘ss in 
cases of stone or intlammation may Ik‘ e1i(dt<<l b\ ))alpation. The 
great ditticult^ in drawing <Minclusions fnuu ttnchrness located in 
this region is that it is almo-'t im|M»ssibh‘ to sa\ with any degree 
of positiveness wdiether the tnuh^rias'^ which is pns(‘nt^is «luc to 
ureteral in\ol\(»ni(‘Ut alone <»r re sult of Hom(‘ di^ea^e of the 


adjacent structures. 

Factors Inlluiiunuj the /V/m. - The factors intluencing the 
painful attacks an*: 

(1) The Posit ton of the J^nfi<nt, (Miange of p(»silion some- 
times causes pain, and (‘(‘rtain p4»sitions an* pn)du(‘ti\c* of more 
pain than are otluuN. These positions are gem rail \ the ones in 
which the stom*, if jin^sent in the kidne\, wmihl ha\(* a tendency 
to gravitate to and hlo(*k up the <iiith*t of tiu* n*nal pelvis. In 
these cases tlie pain is tlu* n*snU of ]K*l\ic distention. Ii(*versal 
of the jiosition which produced the pain generally ease's it, and 
may even cause it to elisappear entirelv, the disapp(‘aranco Inking 
follow’ed by a consi(h*rable increase in the How of urine. Should 
the stone be in tin* ureter change of pt>sition would not produce 
any special diffen*iice in the amount i>f pain produced unless the 
changed position should cause pre*'sure, ]>ulling or dragging upon 
the ureter by some of the adjacent organs. 

On the other liand, shouhl tlie kidney lie movable, and dis- 
placement occur, it is easy to conceive liow, in the dropping or 
in the turning of the kidney from the displacement, a kink or a 
twist jnay occur in the ureter, and how this, by causing renal 
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distciiition, may act as a pain-producing factor. Under these csir^ 
cninstaii(*(\s a rc])Iaccrncnt of the kidney into its normal locaticm 
will relieve? I he jiaiii. 

Tlu? patient, during an attack of renal colic, generally lies all 
bent up. At the sanuj time ho, as a ruh*, j)resses his hand into 
the abdomen, and this s<*ems ease the pain. In this, renal 
colic i.^ not diUVrenl from other colics, for all are to some extent 
ndieved hy pressure. Patients atfected with ki<lney calculus walk 
will) tli<‘ hand so pla(*(‘d over tin* alfe<‘tcd side that the thumb 
presses on the loins Im hind and lh<‘ tingiu's on the iliac* fossa in 
fronl. (See* Figure I lii, p. tJIT. ) 

( iM MoHan. In lho>e who have kidney stones motion often 
incilcs an at lack, especially ><* wli<*n the motion is similar to that 
which occiii’s in riding over n)Ugh roads in a l»adly C(Uistructed 
carriage*, or in vehicles in which there is (‘on^iili'rahh* jolting, that 
is, one may say, shaking mol inn. Lifting, smldeii, sharp turning, 
as in tennis playing, throwing, running or jumping, all sei*ni to 
initiate an attack. Lending forward or backward is apt to cau.so 
its appearance, or to im-naise it if it is alnaidy pi-c‘s(*nt. 

(d) />/</c.s7/en. seems to be cspecdally |)otent in causing pain 
in renal calciilii-. 'This is ju’olKibly due to two causes: (a) tho 
changing ndal i<»nshi])s of lla* bowel during digestion cause* it to 
press upon the* ki«lney and thus produce |)ain, and (b) the dis- 
tnrlM‘il digestive^ powers of tin* alimentary liact may cause* some 
substances to lx* absorbed, whiedi, on being ediniinaliMl, increase 
the* irritability of the urine ami gi\(* rise* in pain as the*y pass 
ove'r the* sensitive* mucous meinbraiie* lining (»f the* kidn(*y and 
urete*r. 

(4) MitnipuUilioii ed’ the* kielney frcMpiently incites an attack 
ed re*nal ce>lic. 

Si/ni plains. Sympteuns a''Sociati*d with the passage 
ed’ a renal cahmlus are: 

(1 ) Fri tfut n(‘ji iif M trf uvit ntn, d’his bi*(*onu*s more annoying 
the ne*are‘r the* stone* is to the* bladele*!* until, wlu‘n it is just ex- 
te*rnal te) the hhuhler, the eh*>iri^ to urinate is almost constant. 
Accoreling to Schmielt, the opposite holds true in tuberculosis of* 
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the kidney without a cystitis, and in kidney infarct, when the 
desire to urinate almost entirely disappears. 

, (2) Increased Blood Pressure. — The hlcxid pressure is greatly 
increased at the time of tlie attack, hut this is only a vasomotor 
reflex incited hv llio ])aiu s(*nsati«m. Il is imtliiiig more than the 
usual reflex associatcMl wiili all s(*vorc pain. 1 1 hnl conlirms the 
patients statemcnl^ that pain is prcs(*nt. 

(3) Swell inff ami stuslll reuess of Hie urelhra may precede 
an attack. 

(4) DiffesHrr - Nausea may Im' jutscuI and vomit- 

ing is very common. Tioth may Im* prcscMit without the |)ain. "I'hcy 
arc due to tlic close association of the kidney, inlcst iiu's, and 
stomach, tlinmgh the alxlominal synipathi‘tic. Tlnsc ^ligest ivc* dis- 
orders, when sc\< r(, may had to error in diagnosis, especially so 
when const i])at ion i> prcMMit. 

(5) (^hanffes In Ihr rrine. (a) I^dood as a rnie is present. 
It follows an alta<*k of cMilie. While appreeiahlc‘ microscopically, 
as a rule it is not in any vc*rv gnsat cpiantity. (h) Various uri- 
nary salts, as |)ho<|diates, urates, oxalat(*s, are present in ahnormal 
amounts, (r) Alhiimin may he* found, (d) The sign of great 
value is the ah>enee (►f the? normal urinary flow from the ur(*te.r 
on the aft’eeted side. This can Is'st Ik; demonstrated hy the; use; 
of the cy>to>co|ie and ureteral catheter. 

(ft) Snhjerl i rr scn.sal Itnis of eold in the* thigh f»f the affcK-ted 
side ar(‘ some time s jire sent ( Selim id t ). 

(7) ('hills are very freepi(*nt, ('specially when Dietl’s crisis 
is present. 

(8) Sitfisnis in the muscles of tin; calf or thigh of th(! same 
side m«ay he* present (see Innervatifiii J. 

(0) ('olla/fse may occur at the time of tin; greatest, severity 
of the renal pain. 

(10) Elevation of lemperaturc is frequent at the time of the 
attack. 

(11) Renal Slones. — The X-ray, as a rule, shows a renal 

Mone. 

In-many instances, while the colic may indirectly be due to 
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calculus formation, it is not directly so produced; for instead. of a" 
calculus the ()l)struction to the ureter has in many instances beepi 
found tf» lie pieces of blood clot, etc. Generally they are the! 
result «»f }i secoiidjiry infection. 

Diffuf nitfil DtfujuosiK. The diagnosis of a renal calculus 
sluHild lx* inadf* from tiilx r<*uloiis kidney, new ^owth of the kid- 
ne\ \Mtli 1 h mm rli.i^^e jnlo iIm* -.nb^t.irn'e, and kinks of the ureter. 
In n mil calcnliis llic* colic is smiu*limes nii'^taken for that of 
int(‘stinal obslnidion, chiefly on account of tin intestinal disten- 
tion and file inalnliU to mo\e the ho\\(*ls. I’Iicm* latter are fre- 
(|Uenll\ the result of the kir^e (lo^es of rnorfdiin which have been 
/ri\(*n to the jmIkiH. I’r< feral colic on the right side is often 
confused v\ith a])pendicitis. 
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TIIK IJUCTKR, HLADDKU AM) I'RKTHRA 

THE URETER 

Pfiiii jissnciatcd willi nn'lcnil iiivolvfiiH'iit is dno 1o: 

(1) ()I>strii(*lioii of tlic m-cliT. 'Diis is caused hy muscular 
spasm, wliieli produces (a) hydroueplirosis, in whieli there is gen- 
erally a eerlaiu amount, of ass<K*iate<l infection, and (h) dilata- 
tion <if the nrcl(‘r. ( )lisl riicl i<ui may also he caused hy calculus, 
l)lood clots, detritus, kinks, external pn‘.ssure from tumors (aortic 
amuirysm) or growths in a<lja<*eut organs (as canduonia of tlie 
hhnhh'r at the point of uret<‘ral insertion), displaceimuit of adja- 
(‘(‘iit organs (making- prc'-^siire on the ureter), and steno-«is of the 
ureter, which may he intralumenary from strict ur(‘, or extraluine- 
iiary from intlaniniation of the walls or of tin* surrounding tissues. 

(lM Intlaniniation (ureteritis) may also eausi' jiain in ureteral 
disease. 

()hstrm*tion to the uret(*r |»ro<luees at lirst a muscular sjiasm 
ami (hen a distt-ntion of tlu' proximal ureter and nuial pelvis. 
This causes a sudden sharp pain. To what extent rhe un»t(‘rs are 
iiiiuuTated hy the eerehro'^pinal sy^tom i^ still a (pie^tion for the 
physiologists, hut it has lie(m shown that the miu*ous and muscular 
coats are innervated hy both ni(Mlnllated and iioii-medullated nerves, 
so that th(‘ spasm, which is proilueed hy an irritating stone, would 
affect both et*rehrospinal and sympathetic ni‘rv(‘s, and thus cause 
both local and reflected pain. The local pain is duo to the irrita- 
tion of th(‘ cerebrospinal nerves, and the reflected pain is the result 
of irritation to the sympathetic nervous systcun. Later, should 
inflaiimiatiou ensue and the oiittT coat of the ureter he involved, 
the local is more promiiieut than the reflected j>aiu; and if the 
adjacent tissues are affected the local pain far outshadows the 
670 
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reflected. Generally, however, such fine distinctions cannot Ixu 
made in practice, yet if it were possible to follow a case of 
ureteral stone colic from its ineipienev to its conclusion, such a 
transgression from reflected to local ])aiu might sometimes l)0 
found, and the presence or abs<Mic(» of inllammalion exactly de- 
fined. This is easier if the ohsirnction is iiu*ompl(»t(\ hut at the 
same time suflicieiilly irritative to caiis(‘ iiillammatorv reaction. 

According Iti Ashton, “When tlu* iircit*!* is inllanic<l pain is 
elicited at llie brim of tla^ |H‘lvis, about one to oiu* ami oiuMinartor 
inches on (*ither side* of the promonlorv «>f the* >aernm, and over 
the upper nr renal portion by deep palpation/' (Sec h'ig. 

A r(*f(*renc(» pain due tt> stoin* in the ureter which would seem 
to he of value is giviui by Ihaiiiclt. In llii'^ ca^^e a stone lodged in 
the vesieal end of tlu* right ureter, and eauscjl mere or less eoii- 
stant hi the ritflil tfroin. The pain was never acute and 

rarely was entirely ahn iit. It was wni>e in the luorning on leav- 
ing the* bed, and again in the evening. Possibly a little inensise 
of the |»ain was noted when the bladder was full. On rmnoval of 
the ston(‘ the pain ceased ( neiiiiett ). According to Ilowtdl ( 2 'S 7 , 
p. 4-10) the ]>aiii in renal eolie is felt at. a point a little Indow the 
ninth costal cartilage in the mid-elavienlar line, from whicJi it 
runs downward to the testi<d<‘ ami along the inner sidc^ of tlic 
thigh, following tlu^ enlaneons di.'^l rihnt io]i of the (devemth and 
twelfth dorsal and the first Inmhar nerves. 

Should ed)-trnetion he coinph*te tlie pain of distenition occurs 
pari passti with that of the spasm. * Tint distentiem e)f the renal 
pelvis first occurs, and thei-efore the first, organ to Ix! afTcjctod by 
the elistention is tlie kidney. It n^aet*: te> it and causes a sense of 
aching, feiid(*rness, and faiin in the lnml)ar region. 

Tumors <»f the ureter as a rule are not. j)ainful unless they 
cause a sudden e)hstnietie)n to the nretcir, eitlier from pre^ssnre, e)r 
from inflammatory swelling dm* to an aente itife‘eiie)ri. They may 
also cause pain by the })ressiiro ejf the iirete*ral mass iipem the sur- 
rounding struetunis. Depending ujkui the le)eation of the mass, 
either local or refeTreel pain, or l)oth, may be produced. 

Fieirsol (“Anatomy,” first ed., p. 1914) gives a good idea of 
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the route of ])ain reference in kidney, ureter, and bladder disefUMMi. ^ 
He says: “The skin of the scrotum and penis is supplied 
sensation from the same spinal se^^ments as is the bladder, and. 
therefore the referred pain in vesieal irritation or inflammation ia 
often felt in those regions in the distribution of the perineal 
braneli(*s of tlic* pndie and the inferior gluteal nen'es. The tick- 
ling or iteliiii/r around the aiiiKs, or ])ainfnl contraction of the 
fiphineter, wliieli nia\ h(‘ |u*es(iit, is tlie r(*ferred sensation through 
the inferior heniori hoidal ner\(* from tlu* sacral plexus. Lumbo- 
sacral pain is felt tlironiih tin* communications between the sec- 
ond, third, and fourth sa(*ral ner\es and the* h\ pogastric plexus. 
Pains in the area usuall\ associated with the kidney disease are 
due to the junction in the spermatic plexus of tilaments from 
ImMIi till* renal <ind the \esic.il ph*\iiscs. Pain over the kidney 
region mav als<i he du(> to tlu* in\oh(‘m(*nt of the spinal nerves. 
Pains in the lower limbs, (»sp(»cially in th(‘ foot ( ])ododynia), are 
jiroduced b> tlu* irritation carried through tlu* sacral nerves into 
the sacral jih’xus and tlu* luinhosacral cord, which give off the 
great sciatic ner\e.’^ 


THE BLADDER 

(jnNnHAii roNsinnuATioNS 

Anatomy. The bladder is iu*\t In tlu* last di\ision of the 
urinarj apparatus, and acts as a resiuwoir for tlu* urine. It ia 
ver;> looscN attached to the surnmndinii structure-, and can be 
subjected to gnat distention before it caiNes incoinenience to, 
or jire^sure on, a<ljaccnt on»ans; but when it is ,s(> distended pain 
and <lis<*omfort are most nnirked. The urinar\ bladder is unlike 
most other abcbuniiial \iscera because of its great distensibility 
(in this it reM*mbles the stomach), and its peculiar po-.ition (being 
almost extraperitoneal) and because its ca\ity is in almost direct 
contact with tin (*\ternal air. 

Because of this contact the bladder is much more susceptible 
to inflammatory disean'S than are the abdominal viscera, which 
are entirely intraperitoneal. 

Nerve Supply. — The nerve supply to the bladder, being both 
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The Hjinpathotic filxjrs are derived principally from the 
cal plexus, wliieh is in direct communication with the second^ 
third, and foiirlli luinhar segments of the cord, and it is through 
th(*s(; coininiinicaf ions that motor inipiilsos are ^carried to the 
hladdcr wall. The vr>i<*al |»l(‘xns comniuniratos with the hypo- 
gastric ]»lcxns, which, in turn, c(»ininiiiiicates with the second, 



Fio. 158. —Pain Ahkas Assoc iatkd with Diseasks of Bladder. (Accord- 
ing to Head.) 

The 2d, iiil anil Itli sacral ari'as arc the ones in which tlie bladder pains 

arc usually referred. 

third, and fourth sacral nerves. This sni)]»ly is sensory, as can 
be sirii from llu* diai»ram. 

That the juiiii sensation is earriiMl throu'»li ilie nerve filxjrs 
which are derivi'd from the sacral >e”nu‘nts is apparent, because, 
in a lesion of llu* twelflli dorsal .seirinent, ordinary sensations 
from the bladder are lost ; but if the lesion is below the first and 
second sacral seiiinents sensation is not lost. 

The cord zones, in relationship with the bladder; are given , 
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hhove^ These are not so useful in the dcfiniiig of bladder lesions^ 
because the intensity of the pain from almost every painful lesion 
of the bladder is so groat that it overwhrlms the loealiziiig sense, 
so that it is almost impossible to deiiiu^ tlu^ zonal areas. The 
areas most commonly affcrted in blaibltT lesi«>ns are the second 
and third, and j)Ossibly the fourth sacral. It is possible also that 
sensation, may be n‘ferred through the sccoml, ihird and fourth 
lumbar nerves, though such a 
reference is very unusual. 

That it may occur is certain, as 
is maintaiiKMl by ib^ul, wbo 
says that “in tli(»s(* cas(‘s \vli(*r(* 
there is distention of tla* blad- 
der, and incif(‘(‘1 iial attempts 
are made by the* jiatieut to 
evacuat(‘, thci pain is of a sliarp, 
shooting (*hara<*ter, radiating 
from the. lower lumbar and 
sacral regions behind, around 
the ilium to tlu; hover |>art of 
the abdonnii just above the 
pubes, and also down tin? inner 
side of the thigh to the knee.” 

The j)ain may also extend to 
the outer side* of tin* thigh. 

Tli(^ accMMiipany ing <1 rawing 
(Fig. 15U) illustrates the relationship of reelal tmie-^miis to v<‘S- 
ieal tenesmus and the method of refi'renee of blaihler ])ain into 
the penis. 

The ref(»rence areas of lilaclder jiains liaxc* been nicely illus- 
trated in Figure ItU), which represents tint [»ain of cystitis, fol- 
lowing instrumental enir'liing for the removal of stone. These 
drawings, which were taken from Head (“lirain,” Vol. H>, p. 82), 
represent points of maximal tenderness, which wcjre found, (1) 
over the ischial tulx*rosity, (2) over the lower part of the sacrum, 
and (3)..x>ver the tip of the glaus penis. 



h’n;. I.V.t. Pki.x rioNsini' OK Kkctal 
'Fknksmi s TO X'ksh al 1'kni:smus. 
^riu' 1 ransnii.^sioii is through tint 
pudie nerve* which also supplies 
th(* prostate and the* glans |K*ni.s. 
When any of these regions are 
anVelr'd it is common to have 
pain rcfcrrcil to any one, or all 
,thrc(*, of the three regions. 
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Causes of Pain. — All direct bladder pains arc, of course, 
to irritation of sensitive spinal nerve filaments in the bladder wallah 
Some of the indirect pains are due to pressure, dragging or pulling 
iifion tlie ad jacent perivesicnlar striietures. Generally lesions of 
the l)hidder |)roper are not painful unless they encroach directly 
u|)on tlie trigone, for this is the only ])art of the bladder which is 



Fkj. 1(U). - Akkvs ok Hefeurkd Pains Usually Assort \ted with Disease 
OF rai.WHY Hladukk. (According to Ilf^ud.) 


(‘xtrenudy seii'^itive. h'vt-n in the ah'-(*uee (»f iuHainmation, touch- 
ing (»f it bv a sound <»r j)rolH* is provocative of tlie most intense dis- 
tress. How iniudi more this distress is increased w’hen the mem- 
brane is inflanud can easily be surmisid. If it is inflamed, and 
there is also increasc'd irritation as<(x*iated with a sharp and 
jagged calculus, it is ajiparent that eviTV time the bladder walls 
contract a shar]> ami agonizing pain is liound to result. If adhe 
sions exist lu'tween the bladder and adjacent organs, pulling and 
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dragging by tljcso viscera at the time of the greatest activity 
will produce pain. Should the bladder (in the male) be adherent 
to the red urn or to the sigmoid, all evacuations of the bowel will 
Ik* a1 tended with more’ or less urinary tenesmus and localized 
bladder pain. Like wise, adhesions In the uterus and tubes in a 
female will prodnec? the* nio.-^t severe pain during the periods of 
inenst mat ion, tinring pregnaney, or during sexual intercourse. 
In some ea^es the bowed and nrinarv bladtl(*r have become adher- 
(‘Ut. In ihesci the ])ain occurs at irn*gnlar intervals, and is fre- 
(jneiitly a('(*<impa»iied l)y llit* gurgling jitiisr; which b(»tokens bowel 
conlraclirm. If tlu; adhesions an* to tin* ailjacent tissues, pres- 
sure in th(^ snprapnbi<*. region is painful, esp(*cially so if the 
hladd(*r is full. In wtnnaii tin* l>hnlder (‘an ho ]>alpated more 
easily than in man, and surrounding adhesi<»ns and inflamma- 
lioii, lK;eans(* of the great fend(‘rn<‘ss they )>r<>dnee, are easier 
to define. lIowev(*r, atihesions n(‘V(*r cause such severe pain as 
do inlrav(*sienlar l(*sions. 

Character of Pain.- Pain dm* to lesions of the Madder is of 
two types: eonslani and paroxysmal. The eonstant pain is of a 
dull, acdiing charaelc*r, and is fcdl Indiind the syin])liysis pnhis. 
WIk’ii present it, indicates a rather seven* intlainmatioii of the 
Madder walls, for an inllanmiat ion that has not progressed l)eyond 
tlu* mucMins ineinhram* will mit produce this markt'd pain. The 
constant distress, associated with tliis lesion, is int(*rrnpted by 
paroxysmal attacks of pain occurring during iniclnrit ion, slightly 
hefore and at tlu* termination (»f tlu* act, at tlu* linu* when the two 
oj)posing internal surfaces ef the Madder an* hnnight into forcible 
ciuitact with i*aeli otlu*r hy tlu* eoiitracling walls. Should a stone 
also he ]>n*scnt the most sc*ven* pain is fell at the end of the 
urinary act; in fact, tlu* ]>ain may Ik* so s(*vere that urination is 
inhihit(*d. 'Diis pain may be n*liev(‘d by ehauging or reversing 
the ])ositiou of the ]>atient; for instance*, if during the attack of 
pain the patient lies down, the stone may gravitate away from 
the urethral oiH'uing. The urinary flow is resumed and the 
bladder ])aiii ceases. 

Location. — Nearly all bladder diseases, even those of the least 
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AMkgnitude, cause an aching in the suprapiibio region. In some 
cases this aching is the only discomfort produced .by the disease, 
while in others the aching progresses into acute, severe, and well- 
marked pain, w’hich may be Iwal, referrt'd, or reflected. If local 
the pain is due to injury of the terminal tilauieuts of the sensory 
nerves of the bladder wall, which have Inronu^ involved in the 


A — Congestion of 
penis 

B — Constant pain 
in glaos penis in- 
dicates: 

1 , Fissure (mea- 
tus) 

2 , Prostatitis 

3 , Inflammation 
of the prostiitic 
urethra 

4 , Ulcer of the 
urethra 

C — Constant pain 
I in: 


1 , Chronic pros- 
tatitis 


2 , Coiiinic n <• 

i II K 

sorulc enlarge- 

{ inent of 

the 

j prosit at c 


j 3, KncyMtcd 

Cld- 

cuius at 

tlie 

biisw of 

the 

bladder 


Pain relieved 

bv ; 


mictiiriiioii III. 

I, Acute pro*ilii- I 

iiti.'i I 



Fk;. 104, 1{kfi:iirki) Pain in I)is- 

KASK OF THK PhADDKIt J)UK TO 
iNVtlLVK.MION'r OF TIIK I'UDIC 

Nkuvk. 


1 ?, Tuberculous 
p r o M t a t i t is 
((]UIUHCCUt) 

3 , Tuber cu lous 
blaiUlur 


Pain incroased by 
inictiiritiori in: 

I, MneyHied proM- 
tatitis at base 
of bliidclnr be- 
hind prostutu 

1 ^, riccriition 
(a) (’ninrriinl 
(h) TuhrrruhUB 

3 , Local condi- 

IIOIIH 

(a) Siib-uro- 
Ihrid idiNia'MH 

(b) IiillMiiiiiia. 

tllMI of llic 
porti uri'lhru 

(r) Imp lie ted 
hIoiii' 

fd) ('iirrinomn 
of the bulb 


process.. Tlic.''(* nerves an; spinal in origin, ainl the pain is 
perceived as ctiiiiini*; trtnn tlieir tli>tril)iit ion area. 1 1 sonie.tinujs 
happens, thon^li, that the pain is referred to tla^ ilistrihntiori 
area of sonn* oth(?r nf the* hranelies -ttf the nerv'e invtilved, a.s 
may hapjieii, for in.«tanee, in the pntlie; wliere, although tho 
only irritatifin whieli may he jiresent is in the hraneh Hupidying 
the lower part, tjf the hladdttr, the jaiin may be f(dt in tho glans 
penis, or in the anal Hjdiineter (see V loh). 

When the pain is retleeted it is iiereeived as corning from the 
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distribution areas of the third and fourth sacral segments* 
have k^en shown on page 677. In this connection it is well’td^" 
reineirilwr that the areas in which these pains are most ofteH 
found arc: (1) in tlic kidney area (probably the result of the 
back\'ard ; (' 2 ) over the saerinn, and (3) in the ft)Ot, fre- 

quently in the lie(*l. 

Time of Pain Attacks.— TIhtc^ is no sju^eial time at which blad- 
(hr ])ain is at its niaxiuiuni, a1tlioiu>lL from (‘xperienee with quite 
a nundxr of eases it ^(‘( ms that nialit, witli its quiet and peace, 
is the tim(‘ win n tlie ])oor unfortunate* (*\stitie f(els and suffers the 
most distr(*s4. Often he fe.iis the* darkn(*ss mon* than the un- 
godly fear the (‘yil om*, for n(‘\(*r do(*s it bring sl(‘e]), but always 
anguish and pain. 

Why he sliouhl suflV r so miieh more at night is rather hard to 
say; p( rliaps it may lu* tliat at this tinu' the semses are more 
acute. During the iiiglit they an' irlaved from g(‘n('ral care, and 
j)er(*(*iye sliglite r iriitations than <Mli( ryvise would merit their atten- 
tion. Auotla r reason is that at night eongi'stion of the retro- 
prostati(* plexus of yeius o(*eurs. Tliis j)rodu(»(‘s ])ressure upon 
the prost.it ie iieryes and ])ossildy also upon the sensitive trigone, 
and so giy(*s rise to jiain. It may also ha|>pen that the bladder is 
fuller at uiglit th.in during the day, and thus pain is more apt 
to be* j>rodue(*d. 

The alhiye d(*seription a])pli(*s to all (Mses e\ce])t those in 
which a stone is present in the bladd( r. Wlum such is the case 
the ])aiu is gen(*rally yy^orse in the daytime because of the motion 
yyhicdi th(*ii occurs. 

Position of Patient.- — The position assumed by the -patient 
during urinary bladder pain yvlun yv.dking is one iu yydiieh ho 
stoops slightly foryvard, in a ]>o''turc similar to tliat assumed in 
enteroptosis. • 

When a stoiu* is iu the bladder the ])aticiit frequently bends 
foryyard, and, if a male, tugs at the foreskin of the penis. This, 
in ^ome cas(*s, s(‘(*ms to giye relief. Why, it is difficult to say. 
Distention of the bladder also causes the patient to bend for- 
ward. 
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; The prone position is not so often sought by the person sub- 
ject to bladder doraiigciueiit. As a rule he likes best to sit on a 
chair, bent forward, with his elbows on his knees. Sometimes he 
makes pressure over the region of the bhnbler, though if the in- 
flammation is severe he diH's so very earefully. 

Factors Influencing Production of Pain. — Hrhillon of Urimt-y 
Bladder Pain to Motion. — One who is Iroiihled with ehronie blad- 
der disease is not \erv nelive lunseidarly. Shuv, ealm, and de- 
liberate in all h\^ iiio\(‘iiu‘ni'^, h(‘ scs'ins the perfect (‘ndH)dim(»nt of 
caution, lie will not nni, junij), rid(^ in spriniih'Ss wagons, nor 
in jolting ears; (\en walking may heeonie dislasicd’iil to him. TIis 
life is one li\ing torni(*nt, for (‘\(*ry niolien hurts iuid injures him. 
Even rest in IkmI may Ik* denied him, lor it may pro\<' to be oidy 
a snare with which to in<‘rease his pain. ^’(*t In* go<‘s on hoping, 
always hoj)ing for a snr(*(‘as(» from |)ain. 

livJoiion of Food and Drinh to Bladder Pain.- In food and 
drink lie bidden dangers, for the* first may produce* bow(‘l dis- 
orders which an* distressing, and tla* s<*(*ond may ])rodnc(* urine 
which burns and scorch(*s. liolh bring add(‘d discomfort to an 
'alrea<ly overburdemd soul. 

Drugs sometimes cause* an attack of bladd(*r pain. Witness 
the freepiency with which urotropin initiates one*. 

(’’old air and drafts produce a congestion that may stir up 
latent disease and cause* old syni])toms of jaiin and discomfort to 
appear again; or, in the ]u’esence of an active involvement, th(*y 
may ^till fnrtli(*r augment the distn;ss. 

Tenderness in Disease of the Bladder. — Diseases of tin* blad- 
der, when they cause })ain, an* always accompani(*d by intlamma- 
tion, and inflammation as a rule produces tenderness. This ten- 
derness of bladd(»r lesions is marked in the thn‘c* locations in 
which it is possible to make direct jiressure upon the bladder by 
the examining fing(*r. 

The first and most prominent location is iirimeiliately above 
the pubes in the suprapubic 'region. ITcre tin* fingers can l)e 
pressed into the abdomen and then, by flexing, can l>o d(*pr(*ssed 
deep into the pelvis. Should the patient be a child this latter 
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procedure is not necessary, as in children the bladder rides abovb 
the pelvic ])riin. Tlie second location is the base of the bladder*. 
In woman llie biis(» of the bladder may be palpated bimanuallj^ 
betvve(‘n a finder placed in the va«ina and the palmar surface of 
the oth(*r hand laid o\er tlu* abdiunen. Tf the bladder is in- 
flanx^d tiic' patient will coiiiplain of pain on pressure between 
the two. A stoiK^ in tlu* bhiddcn* or lower ureter can often be 
jialjialed 1)^> this nu llmd. A r< <*tal examination frequently is 
made in the male, but, as a rule, is not sncc(*shful in eliciting 
s^Miiptonis of .in\ \.iliu‘ b(*caus(‘ of llu‘ great bciisitiveness of the 
])rost.it(x 

Tlu* third location in wdiich pain in inflammatory diseases of 
the l)lad(h*r is jiai I i<*iilai 1\ niarknl is th(‘ trigone. The pain here 
is (lrcil(d b\ the passing of a catheter, which when it enters the 
bladder prodinxs tlu* most intense di'-lnss. 

Associated Symptoms. — The sMiiptom commonly associated 
wdtli dis(*ase of tlu* mmai\ bladdi*r is painful and frequent 
urination. FicxpuncN ol urination is piie of the first signs of 
bladder disorder. 

Painful 111 illation maN also be associat(*d with a new^ growth. 
In llic urcthia tlu growth ma\ be a caruncle, which is a small 
raspberrx mass iNiiig to one or the otlun* side of the meatus; or 
a cancer (can*iiioma or saicoma). These are ne.irly ahvajs ulcer- 
ated and lia\e .icrid disch.irges, wliieli gi\(* rise to stAere itching. 
If the urination is ])aiiifnl and frequent, and pus, hut no blood, 
is jiresent in the urine, it indicates a cNstitis, in which the pain 
is of a scalding nature and occurs during the (‘utire time of 
tlie ])assag(' of the urine. It is most jmmoiiiiced at the beginning 
of tlu* iirinaiw act, and ditiicultx is often exjierienced in starting 
the stream. 

Painful and frequent urination, wuth blood and pus absent 
from the urine, indicates: (1) vesicourethral fissure, in which the 
pain is constant and is increased during the urinary act, or (2) 
pressure upon the bladder by anVnlarged uterus, ovarian tumor, 
or inflammatory mass. If painful and frequent urination occurs, 
with blood in the urine, the examiner should seek for: (1) tubers * 
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, ixL which the blood as a rule is found early in the disease 

^ Hi^ ceases as the disease advances ; tubercle bacilli also m4y 
, liC^Cteni if persistently sought, be found in a centrifugalized speci- 
, ^koen, while in (2) gonorrheal disease, the gonoeoeeus may often 
,b^ found on a similar examination; and (I^) v(»sieal calculus, in 
which condition other signs and s;\inptt)ius of the calculus are 
present. 

Non-painful and frequent urination, with hiMiuituria, generally 
is the result of tumor, in which tin* pain becomes noticeable 
only late in the course of the disc as(*. 

Differential Diagnosis. — Illadder disia^r^s should he diagnosed 
from involvement of the central nerxous s^sleni. 1I(m-(* tlie ^^pain 
occurs independent of micturition and ra<liat(*s to the rectum or 
to the genitals and thigh'’ (Schmidt). 

BLADDER AEEECTIONS CAURINd DAFN 

The bladder lesions causing pains are: (1) cvstalgia, (2) 
vesicourethral fissure, (o) distention of the bladder, (1) rup- 
ture of the bladder, (5) cystitis, ((>) j>ericystitis, (7) tumors, 
(8) tuberculosis, and (0) calculus. 

' Cystalgia. — ^^ontgolnery s])( aks of a cyslalgia. Tt^(‘d is inclined 
to think that this coTidition should hr described as a liyperemia. 
He says that while a neuralgia of the bladder may occur, gener- 
ally it is only a term used for hyperemia. Under the circum- 
stances a frequent desire to urinate is j)res(*nt, with a burning 
during or after the act. Most of the women so complaining are 
of a neurotic temperament, and an* afflicted with displacement 
of the uterus, rno\able kidrie\s, etc. Fenwick seems to believe 
that neuralgia of the* bladder may e*\ist as a s(*parate entity; and 
that it is preibably jiroelnceel by the toxins oi iiife*e*tieins eliseases, 
as those of influenza or ejf light sejitic infect ie)ns. In se)me cases 
pain appareritl\ in the bladder is due to inflarrirriatiori of the 
pudic nerve. The pain in thi» case is also referred to the penis, 
rectum, and perineum. The perineal pain may be so severe and 
the perineal surface so sensitive that the sitting posture becomes 
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almost ]in])().ssible. Traveling on cars also causes the greatest 
agony. 

Pain witli incoiitinoncc and frequency of urination should lead 
to the Mispieion of tabes, geiu ral ])aresis, etc. 

Vesicourethral Fissure.- In tliis condition tin* pain as a rule 
is corjvj mf, |)iit is more* marked duriiiL'* the urinary act. The con- 
slaiicy of ihe pain is elne tei tlie irritatiem l)y llie urine of the nerves 
expoM*(l ill llie 1 )m| of lla* fissure. ll docs n«»t seem to make 
niiK'li diH’crMicc wlicilur llie urine is acid or alkaline, Ili(3 pain 
(ill niaii\ (*as(\s) Immiii; eqnallv severe in liotli, lliongh tlu* neutral 
or slii*|ill\ alkaline urine seems lo prodii(*(‘ tin* ]ea‘'l pain. An- 
other caus(‘ of llu* consiani ]>ain is lli(‘ sUaidy jinssnro made 
upon the (‘\|)omm| nerves by llu* (‘oiilraclioii of ihe sphincter. The 
jiain of. till-, condition diiTers fmm tli.it of cvs|iti«> in that it is 
sliarjilv cireiiniscribed, while* Ihe pain due to ev'^titis is diffuse. 
Urination in (‘Vstitis i»ives n lief frojii pain, while in vesieo- 
nr(‘thral lissnre the pain during urination is incr(‘as(‘d. Tender- 
ness, sharj) and lo(*ali/(*d to tin* jiosterior nr(‘thra, is also 2)resent 
in vesicourethral ilssiire, vv'hile in evstitis the tc'inh rness is dif- 
fused. 

Distention of the Bladder. Distention of the urinary bladder 
is not verv jiainfnl unless it is of smhien onset, when jiain is a 
]m)niinenl sMii|)tom. Distention nni\ Ik* due to an acute urethral 
obstruction from a Idocking of the iindhra 1\) a calculus or a 
clot. If the distimtion of the bhulder is the n^sult of lack of 
sensation or of iniiscnlar ])ower in the bladd(*r, it is likely due 
to a lesion of th(' brain or of the cord, and may be entirely 

j)ainl(‘ss. 

In some eases the bladder may be so encom])ass(*d by adhe- 
‘siinis to adjacent viscera, the result of inflammatory exudates in 
the pedvis, that only two or three ounces of urine produce a pulling 
and dragging on Ihe adhesions, and dull aching pain is felt in the 
areas and rigions of the viscera secondarily involved. In these 
conditions pain is most severe during the urinary act because, by 
the contraction of tlu* bladder, traction is made upon the sur- 
rounding adhesions and pain is produced. This pain is of a more 
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ievere type than the dull, aching, coiitinuaus pain of distention, 
and generally occurs as the acme of a pain of gradually increasing 
intensity. This type of pain is found as a rule only in the 
female, because a male is free from pelvic disease with its result- 
ing adhesions. The ])ain is iimst frecpic'Ully f(»ll ludiiiid the blad- 
der. The intervals hetw(*en the ptudods of disl(‘uli(>n are free 
from pain. Tiie })ain wIkmi ])r(‘S(‘nl may radiate along the ure- 
thra to the (testi(des) anus ami perimmm. TIu^ two latter, in 
common with the hladdm*, an* innervated hy th(‘ saeral jdexus. 
The^pain may also be ])ro|>agat(Ml r<‘tl(‘xly to the hypoeliondrinm, 
to both thighs, or Ik* rei'(*rred to the reghms inn(*rvat(‘d hy the an- 
terior crural and sciatic, nerv(‘s. Tliis radiation is V(‘ry common 
in prostate* tumors. 

Rupture of the Bladder. — IJnptnn* of tin* hladd(‘r is indicated 
by sud(h*n se\er(* ])i\\\\ in the* lower part of the ahdonu‘n. It fol- 
lows a trauma, ami is asso(*iatcd Avith a eonstant d(‘sir(‘ to urinate. 
On attempting to urinate no urine may ])ass, though the desire 
does not abate*. If any urine is passeel it is mixed with blood. Tii 
addition, tenderness ov<‘r tlnj lower al)doim*n in tlu^ pr(‘V(isicnlar 
region is most marked. All eases of rupture of th(^ hhnlder are not 
aeeoni])ani(‘d hy pain. A ease* in point is related hy JMoiillin 
p. oM) of a man wlio twenty-four hours after a!i ae.eid(Mit 
walked into the hospital and eoni])lained of his inahillty to |)ass 
urine. Examination (lisclos(‘(l a rn|)tnr(*(l bladdcT. 

Cystitis. — Inllammatieni of tin? bladder is always a(*,eompanied 
by i)ain. The cause* of tin’s pain pnMlnction nmh)ii})ledly is the 
irritation of the se*nsory receptors in tin.* l>lad(h*r nmeosa and of 
th(^ sonsorv tilM rs in the hladder Avail structure. "I'his irritation 
produces more; jiain when it occurs in th(^ region of the trigoncj. 
When it is present there, the emtire nrinary ar*t, may Ik* ])ainfiil, 
though tlu* ])ain is most marked at the end of th(^ act. 

Character of the Pain . — In mild forms of cystitis the only 
annoyance may bo a slight discomfort at the time of urination or 
shortly Ixjforc it, or if pain is ])resent it is moni of a burning 
or scorching of the urethra after urination than a true pain. 
This peculiar sensation disappears between the urinary acts, to 
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teeat wben the urine is passed. The severity of the pain varies 
*with the intensity of the inflammation. In severe grades of in- 
'ilammation the pain is most marked. In some cases urinary 
tenesmus is so great that the iinfortiiiiato sufferer is compelled 
fo sit on the urinal for hours before he has relief from the in- 
sistent desire to urinate. In the se\ere^t forms of cystitis the 
patient’s life is a li\ing torment. (}oa<l(Ml b> a constant and un- 
satisfied desire to urinate, with the most scwi'n* pain ami local 
tenderness over the bladder, his (xisleiici m.i,> b(» said to bo a 
living hell. In chronic c\stitis jiain is imt a^ scwire as it is in 
the acute. Should the* pain occur onh at the (‘iid of tin' urinary 
act it indicates that the disturbance is in th(‘ trii»one and the 
posterior urethra. Tlio lesion most likidN to ca ns(‘ this pain is 
inflammation, which in man^> castes is of 4 >onorrh(*al origin. In 
some cases, sjiasm of the urethra (‘iisiu's, and the patir nt is unable 
to urinate without the greatest pain. This jiain nui} b(‘ s(> great 
that he is loath to perform tlie act, ami a partial r(*t(*ntiou of 
urine results. IIow"e\(*r, in c>stitis pain is not always present, 
and may Ik? absent for considerable ptudods; and (‘V(‘ii wh(*u pres- 
ent may at times be eased 1o such an (‘xteiit tluit the patient is 
fairly comfortable. Th(*n suddenly, oft(*n without any apparent 
cause, there ensues a ver\ sewere, painful ami acti\e jiaroxysm. 

Lo(atioth of the Pain,— The pain of cvstitis may lx* either 
local or referred. The local jiain is fell Ixith in the urethra and 
in the sujirapubic region. In the urethra it is most s(\(‘re during 
or before the urinary act, though, if the trigone is involved, it 
may be most se\ere at the end of the act. In th(‘ suprapubic 
region the jiain is felt more a-> a dull, constant aching, increased 
at time of urination. Hotli of th(»se jiaiiis are due to th(‘ irrita- 
tion of the terminal fl laments of the cerebrosj)iiial nerves supply- 
ing the bladder. When the base of the* bladd(*r is involved the 
inflammation may be communicated to the rectum, and severe 
rectal tenesmus may then result. 

The referred pain is present in the skin of the scrotum and the 
penis. These (Picrsol) are supplied by the perineal branches of 
the pudic and inferior gluteal nerves, which are derived from the 
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same segment of the cord as are the nerves supplying the bladder, 
so that irritation from the bladder may be carried to the cord 
and thenc(j rcdViiTtjd through these nerves to their distribution 
area. j)ain in the lower limbs and foot, especially the foot 

pain (podalgia), is diu^ to the transmission from the sacral 
nerves, whicdi form the* pelvic plexus, to the lumbosacral cord, 
whicli is formed into th(‘ gr(*at sciatic. Tickling or itching 
around tlui anus and painful contraction of the anal sphincter 
(rcK'tal tenesmus) an; ju’esemt at times, and are most marked 
when tin; trigoiu; is aH'e(*lc*d. LumlM)sacral ])ain is also present. 
Jn soiru; cas(*s of cystitis ])ain has been felt in the region of the 
umbilicus, with at. tla* sann^ tinu^ an (‘iilire abscmcc; of bladder 
tend(;rness (Hilton). Tin; |)ain may also be referred to the kid- 
ney region. In some* inslanc(‘S pain dne to a h*sion at the fundus 
of th(* bladder may be n'ferred to tlu; lu‘a<l of the ])enis. 

'J'rndcnicss . — In cystitis tenderness, as a rule, is ]>resent in 
the suprai)nbic area; but Hilton reports a ease in which the 
tenderness to light pnvssure was a little to the left of the umbili- 
cus, ami j)ain to d(*ep pn*ssur(; was ])r(‘S(‘nt toward the; loin, no 
tenderness being felt over the bladdtu* r(*gion. The superficial 
tenderness, it st‘ems likt‘ly, was diK^ to sonu; other factor than the 
cystitis. Th(‘ tenderness in bhnldc*!’ lesions is most marked at 
the time of tin; painful ])aroxysms. In examining for tender- 
ness, pain is more frecpumtly produced by sudden withdrawing 
of th(‘ hand ])ressure than l)y d(‘e]) ])alpatiou. 

If tlu; t(‘nd(M-ness is marke<l, and the ])oint of greatest ten- 
derness is in tlu; suprajmhic region, cystitis is probably present. 
This area, in inthimmatory states of the bladder, is very sensitive 
either 1o palpation or to ])ercussion. In some it is so sensitive 
that they cannot b(‘ar to have the clothing touch it. 

Tactors inlluencing attacks of pain in cystitis arc: 

(1) Anything which causes a congestion of the bladder mu-, 
cosa or musculature, such as (exposure to cold, dampness, menstru- 
ation, diarrhea, constii>ation, or exposure to drafts. These may 
produce an attack or cause an exacerbation of one already present. 
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y V (3) . Instoimentati^ especially if it is at all rough, brings 
a acute and severe attack of pain. 

(2) .Digestion at times is also responsible for the production 
of an attack. 

Xhe symptoms associated with a cystitis are: (1) frequency 
■ of urination, (2) alkalinity of the urine, (;>) the presence of pus 
and bacteria in the urine (the hact(*ria found are tlmse which 
have been the chief fachu-s in causing llu‘ cystitis), and ( 1) blood 
in the. urine. Tliis last indicatc's a cystitis of considerable se- 
verity, and is nearly always found in gomu*rh(*al and tuberculous 
cystitis, and in the lat(*r stages of the cystitis diu* to bladdcT 
tumors. 

Pericystitis. — Should pain and tenderness Ik* present in the 
bladder region, and be associated with a mass eithi‘r in the medran 
line or to om* side, and should this follow inst nimenlat ion or 
trauma to the bladder, it is a good sign that p(‘rieystic inllannna- 
tion has oceiirred. This l(*sion pro(hie(‘s a eonslant, s(^V(*r(* throb- 
bing or aeliiiig pain, made worse on urinating. IT tli(‘ process 
continues an abs(*ess may form. 

Tumors of the Bladder.— Pain in tnimu's of the* bladd(‘r is of 
no praetieal moment, eitli(*r as an aid in tli(‘, making of a diag- 
nosis or in deciding liow far the |)rocess lias advanced. It is 
more prominent in eareinoma than in otli(‘r tumors of tla^ blad- 
der, probably because, in this form of Jiialignaney, tin* walls 
quickly beeojne infiltrated and |)ressnre is made upon tlu? sensory 
terminal filaments. The infiltration al*-^) hinders tlui eontraelion 
of the bladder ninseles. When nml(‘r these eircii instances cystitis 
develops it is very serious, and the pain incident to it is most 
severe. Tenesmus, out of all jiroportion to the size*, of the tumor, 
is nearly always present in maliifnant tumors of tlu^ bladder wall. 

Tumors of the bladder, h(‘eaiise they may block the nr(;ters, 
and thus cause a back pressure and distention of the renal pelvis, 
also at times give rise to kidney pain. As a rnh* the malignant 
tumors are the only ones which are very painful, the* pain vary- 
ing in direct proportion to the nearness of the growth to the 
trigone. The reason why malignant tumors are so painful is 
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that as a rule they are very friable, and pieces of the tiip^ 
mass frequently slough off. These pieces, a^d in some 
blood clots, are carried to the urethra. If they are not a|>le 
pass, a blo(*king occurs, and bladder distention, which is painj^td, 
results. In other cases the carcinomatous tissue invades tkh 
wall of ilie Idadder; when it does so, on each contraction of the 
bladder, j)ain is prodnc(*d by the })ressure made by the contract- 
ing muscles ii])on the l(*rniinal sensory nerve filaments in the 
bladder w.ill. The tumor cells may alsri progress beyond the 
bladder walls and invohe neighb(»ring structures. Then pain 
due to inl(‘rf(‘renc<» w’ilh th(‘ir functions may l)e ])roduced, and be 
ref(‘rr(‘d to tlu* distribution areas of tlu‘ organs involved. The 
tumor c(‘lls may also infiltrate adjacent scnsor\ nerves. When 
they .do so, s(*\cr(», (*ontiniious, dull, a<*hing ])ain is referred to the 
distrilnition ar(‘a of the n(*r\(»s inxoKed. 

Tuberculosis of the Bladder. — Causfs of I^aln . — In tubercu- 
losis of th(' bladd('r the greatest ])ain is f( It in those cases in which 
the trigoiu*, the |)rostate, or the deej) urethra are involved. It 
may cause the most se\(*re suff(*ring. Infecticnis of the upper 
])art of th(‘ bladder are not so paint td as thos(» of the lower part. 

According to Fenwick, the pain of bhulder t ub(*rculosis de- 
pends u])on the d(*pth of the ulceration, the state* of the phos- 
j)hatic dei)osit, the presence of exposed nerxes, and the degree to 
xvhich the eroded edges are stretched by the accumulating urine. 

“Deep ulcer.itions ma^) not jirodiice any xer> sexen* pain, while 
in other cases cong(\sti()n or slight ulceration of the mouth of a 
ureter, or a fexv miliarx tuln^rcles in the mucous membrane of the 
trig(uie ma,> increase the frequency of urination and tenesmus, 
and pain may bo excruciating.” (Johnston, Surg. Diag., Vol. 
11 , ]). 440 .) 

Chmadcr of Pain . — Pain occurs during urination. Gener- 
ali \ it follows a period of increased frequency of urination, 
xvhich as a rule has been present for a long period before the 
pain commences. Gradually the frequency of urination and the 
pain increase, so that finally the patient is in a stage of perma- 
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'With constant urinary pain and tenesmus. The 
Ijpw is of a burning character. 

— The severest pain is felt duri;ig the urinary act, and 
severe at the end of the act, when the sphincter closes 
upoxl the posterior urethra. Sometimes the intervals be- 
ttvOen the urinary acts are free from pain; at other times pain is 
constant, being aggravated only at the tmu^ of urination. 

Location . — The j)ain may Ik* local, ref(*rr(Ml, or ndhrted. Local 
pain may not be present, (\c(*pt at the tinu* of urination. Even 
then the pain may not be* hK*ali/ed to tlu* r(*i»ion v\here it is 
produced, but may ho referred along the* un^thiM to tlu* glans 
penis. It is especially se\ere at the end of tlie act, at the time 
the, sphincter muscles close down on tin* simsitixi* urethra. The 
other referred ])ains have* lH*(*n dt^^crilxMl under tin* gi'in'raPcon- 
siderations of bladdc‘r ])ain. Tin* r(‘(lect(*d pain is prc'seiit in the 

(1) sacral r(‘gion, (2) tin* kidmy region, (»‘5) tin* groin, and 
(4) the thighs. 

Factors Jnfluencing Produf lion of Pnin. -Losition does not 
influence either the* onset, course*, or se\(*rity of the ])ain. Motion 
also does not in the slightest degr(*e modify or change tlie ])ain, 
except in tlie j)r(*s(*nce of a cystitis, wli(*n the slight(»st mo\enH*nt 
may cause the se\erest pain. 

As 80( iated Sgniploms. — Associated sym])toms of bladder tuber- 
culosis are: 

(1) Hematuria, which is ])resent in about ten j)er c(*nt. of tho 
cases (JohiiM)!!). It may j)reced(> the, oTisct of ])ain b;y an afipre- 
ciable interxal. 

(2) Polyuria may be present. It al^^o is freepieiit in renal 
tuberculosis. 

(3) Pns is commonly found in the urine, and, after a long 
and careful search of the urine, tnlx*rcl(‘ bacilli are* also, as a 
rule, discovered. 

A confirmative sign of \^lne in the diagnosis of bladder tuber- 
culosis is the presence of tulierculous foci elsewhere* in tlu* body. 

Foreign Bodies in the Bladder. — Foreign bodi(*8 may be pres- 
ent in the bladder without producing pain; however, this is 
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true only in those eases in which the foreign body has Ao sha^ 
edgr‘H, or in tliose in whieli, liy its position, it does not hiterfi^ 
with tlie eni[)lyirig of tlie bladder. The usual way in which k 
sliarp, ))f)in1(‘d foreign lK)dy eun cause pa’n is by penetration 'of 
llic bijidder wall and tin* ^farting of an inllamination, either of. 
llic |H*ri\csiciilar ti^'-ncs <»i* of the p(‘ritom»urn. The' peritoneal* 
inllaninial ion will |»rodn(‘(‘ '^igns r)f a peritonitis, while the peri- 
vaseiilar inflaninial i(»n will provoke the symptoms of a pericys* 
til is. (See under tlie appropriate heading‘s,) 

A liislory of the introduction of a foreigii lM»dy into the ure- 
tlira, and it'- lodgment in <li(‘ bladdm*, I'oHow’cmI l)y V(‘sieiilar pain, 
is prcMimplixe evidenef* tlial the foreign body i-- the cause of the 
pain. If the bod\ should lodge in certain parts of the bladder, 
siieli as the posterior pro-.latie ^|»aee, especially if the space is 
ani]de, as it is in those* wln^ an* old and have large ])rostates, little 
])ain resnits. In ihe^e juitieiits tin* bla<lder walls, on account of 
the iK*(*nliar (‘oiitigih at itui of the part^, wn‘11 not b(‘ abb' to contract 
nj)on tbe obje(*;, and localized irritative |)r(‘s'-nn‘ will be absent. 
One <d’ till* eoninioiK'-t for<*ign bodic's pn‘seni in tbe bladder is a 
ealenlns. Fon ign bodies of jh(* greatest vari(*ty may occasionally 
be foiiml in tiu* female bladder. Oxer a hundred difTenait objects 
have been toiind in a singb bladder. Such patients use such 
bodie-- delilx'i’atclx for nrelhral lilillation. Daring use they fre- 
(jnently ^lip into the bhnhler b^ accidi'iit i»r art^ plaec‘d there by 
design. 

Vesical Calculus. ('aus(^ af rain, Stoiu' in the urinary 
bladder gem'rally caiiM-* pain, tin' amount, variety, and constancy 
<d’ whi(*h d(*]>end on tin* position of tin* stone, its siz(» and shape, 
and the conditiem of the bladder wall. 

if a stoiu' is located at the opening of the urethra it always 
produces mon' pain than it w’oiild if it were located in any other 
part (»f the bladder. This jniin i> tbe result of interference with 
the |>ro])er emptying of the vi>cus. In these cases, the bladder 
walls, xvhen tluw contract, are brought into contact with the stone, 
which, if sharp and irri'gular, causes the most severe pain. Often 
a small stone, if rough and irregular, will produce much greater 
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4|Uiteis tnd pun than a lai^r one with a more re^lar outline.^ 
the bladder wall is not irritable a stone may be present for' 
long periods of time without causing the least annoyance. This 

* I 

BiliK) happens if the calculus, Waiise of its fixation in a divcrticn- 
lum, be immovable, so that it cannot irritate tlie bladder wall. 
‘Should the stone be ron^li and fr(M‘1^> nio\able. and in constant 
contact with the tri{?on(‘, it eans(‘s \crN M‘\en» and constant ]>ain. 
This pain is very inueli incrca^etl diirini* urination, (‘specially 
toward the end of the act, but may Ik^ <‘ntinl\ absent if, Ix'canse 
of incomplete contraetidii, tin* bladd(*r do(‘s imj make pn»ssurc 
upon the stone. If the sldiie lies in a poneh <ir depres.sion of 
the bladder wall, or is lodged behind an enlari»c(l prostate, pain 
may also be absent. It is also miicli l(‘ss in the a^(‘d, lieeanse 
of the coinjiarative iiiscmsibility of tludr bl.idder inneosa. Ii(»nal 
hyperemia and eoiii'(*-»tiou {»(*nerally aeeomiiany \(*sieal stone; 
these cause pareneliMuatons enlar^fma^nt of th(‘ kidn(\>, and so 
produce which are referred to the ki(ln(\\ ar(*a, so tlait in 

some cases, ev(‘n when the h^sioii is in tli(‘ bladder. Head’s kidney 
zones may be ])r(‘seut. In sneb eases, also, tlu^ nr(‘teral ar(»as may 
be free of pain, while tlie \esienlar and tb(» kidney anas may be 
hyperalgcsic ; also the typical colic of ureteral stom* may bo 
absent. 

Character of the Pain . — The pain of vesicular calcnlns, wdiih* 
it lasts, is very severe. If a cystitis develops, tlu^ eonslant jiaiii 
may be interrujited by sliar)), severe, spasmodic attacks, initiated 
by urination. The jiaiii is most pronoupeed at the end of the act, 
and may jiersist for some time after. Some patients, whi](j un- 
able to urinate comfortably in any other position, can do so with- 
out pain if they lie upon their backs. Soinetinies tin* pain is of 
such a character that the patieiit^ seem to gain eas(* by pulling ii|) 
the foreskin after urinating. The pain is alv\a,>s most s( ,(*n* in 
those in whom the bhuhler presses down upon and eoiia^s into 
direct contact wdth the stone. 

1 Calculi of oxalate, of lime, or ot phosi)hato are the roiighoBt. Those of 
ejstin and uric acid aro generally more round and smoother than the former, 
and eauae less pain. 
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Location of the Pain of Yesical Cdleulw.-^Tbe pain III 
oithor local, referred, or reflected. The local pain is fdt in 
Ruprapiibic region and in the deep urethra. Beferred pain i$ felt 
in Ihe glans jionis, the perineunn, or the anus^ the reference taking 
place llirongli ihe resjiective branches of the pudic nerre. Th6j 
f)ain likewise may Ik leflcchd through the nerve fibem arising 
from the Ihinl and ionrih sacral ami, in some instances, from the 
w‘coml sacral \iM*(M-al srgim^nts. Through these nerves reflecti6n 
occurs, so that tin* pain is felt as corning from the thighs, the 
hips, the s.icral ngion and, in some cases, fnun the shoulders and 
th(‘ anus. A sensation is otten f( It as though a paper of pins 
were in the r<<luni (Keen). These rc f( rred and reflected pains 
are always woisi wlien tli(‘ bhnhh r is full, or wlien the patient 
assumes tin < re< t postuM. In some cases the pain is radiated into 
th(‘ ar(M of lh(‘ distribution of the lumbar ])l('\us. It is also said 
(Head (pioiing from Kiicksoii) that in souk* cases there is a 
dragging sensation in the groins, and frequently a pain in the 
soles of the teet. 

Fat lots In/li(( Hf nifj Fain, — Factors intlucncing the pain pro- 
duction are: 

(1) Motion. I{( st is the choice of the jiatidits. They are 
\ery cautious about making the ^lightest mo\enient, for from 
exjierieiico tlu\> ha\e learned that motion of all kinds results in 
pain. Itiding in springless wagons, jumping and running are 
accompanuMl by pain; for the same reason, rapid walking, jar- 
ring, and, in some cases, going iij) and down stairs are distasteful. 
After such iiKweinents the urine is freiiiiently tinged with blood. 
Tpon r(»st and quiet the jmiii ceases and the blood disappears. 
Violent or sudden turnings or twistings of the body also cause 
pain. If the stone is small and is freely imwable, turning from 
side to side, or rolling (wer in Ix^d, generally causes severe pain. 
This pain is sharp and burning, and is frequently referred to 
the anus and rcvtiim. Straining at stool wnll also cause pain. 
In some cases coughing and deep breathing also produce pain. 

(2) Posit ii»n. The patient generally lies upon his back, since 
he has found that this is the posture of greatest ease. 
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CTE 17RETHEA 

D^ing the active stage of digestion pain is 
gseaier than at other times. 

' i; Absence of Pain . — ^Absence of pain symptoms, when a calcu- 
aIhsib in the bladder, is due to: . 

^ t (1) Anesthesia, of the mnoona mombrano of the bladder, the 
result of a cord lesion, such us tube's dorsulis. 

(2) Mechanical causes pre\eii)iiii' the* stone from failing upon 
the sensitive neck of the* bladder, as (a) its aelherenee to the blad- 
der walls; (b) saeenlation of the' bladder walls, or (e) ]H)nehing 
of the bas-fond of flu* bladd<*r, s<» that pressure e.iiinot Ik* made 
upon the stono by the eoniraeling bladder walls. 

THE URETHRA 

Pain in nrctliral (lis(*asc folhms ilu* conrsf of tlu' twolftli dorsal 
segment (Head). Urotliritis will lie considc'rcd in coinuTlioii 
with the male g(iiitali«i. Ihn* will lx* (•oiisid(‘r(*d only ihoso con- 
ditions conncel(»d with the nrctlira in ils (‘Ss(*nlial r(*lalio»i as a 
urinary organ. These are eaninele and sloiu*. 

Urethral Caruncles. — Ihxthral earnnehs, fonnd only in the 
female, are \er> ji.iinfnl to the touch. Th(*> also gi\e rise to 
very consideralile ])aiii on the ]MSMge of tlie urine. This pain 
gradually lesbcns after the act until, in the eonrsc* of a f(‘W min- 
utes, only a slight burning or smarting r(»mains. rnt(*reonrs(* may 
become imjiossihle In'eauM* of the very sexen* jiain, or lK*eaiise of 
the vagiiiisiiius which is rcllcxly produced. In souk* patients 
friction from the rnhhing of the clothing or from the cont.icl of 
adjacent j)art'> may become so distnssing that iiio\ing or walking 
is hardly possible. 

Ilowexer, in 11104 eases, llie pain i^ nf>t so (*\tr(*mely severe. 
In some it is most distressing, wdiile in others it is of sneh a slight 
degree that it may gi\<* rise only to a fe(*ling of diseoinfort. 

The pain is probably due to irritation of tlie delicate nerve 
filaments exposed in the denuded surface of the eaninele. It may 
ailso be due, in a certain degree, to the greatly in(*reased sensi- 
bility of the caruncle, owing to the increased nerve supply. , 
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Calculus. — The f>asflage of a calculus through the urethra ci^aes 
a bumitig pain, as though a hot iron were drawn along the 
sage. If tli(! stone is rough the pain is tiiueh more severe. At- 
the siiin(‘ lime urination is extremely difficult, and blood is gen- 
erally ])re.seiit in llie urine. 

Rupture of the Urethra. — Tlu])turc‘ of the urethra in the mem* 
l>ranoiis porlimi raiiscs an exiravasation of blood and urine into 
tli(; tissue iK'lween flic two layc^rs of the triangular ligament. At 
tiu; lateral aspect of tliis space are the dorsal nerves of the penis; 
so that, when extravasation occurs, pressure* is made upon them 
and the |»ain is referred t<» the ghins penis, altliongh the extrava- 
sated fluid eoII(‘<*ts in the* scM'otnm. 

Transferred Pain in Urethral Disease.- Fenwick nuuitions a 
case <d* pain in tlu* foot due to strictiin* of tlu* urethra. lie also, 
records aiiotln*r (‘as<* of pain in Inith forearms which occurred 
during* urination. In this patient a ])rostato-meml>ranons catarrh 
was found. l>oth patients were reli<*ved of the pain l)y treat- 
m(*iit appropriate* to the nr(‘thral eomlition. 

Pain on Urinating. Where pain is felt during urination 
(‘xact iii formal ion should he (»htaim*d as t(» tlu* exact time ill the 
iirinarv act at wliich it occurs, i^liu at the lM*giniiing of urina- 
tion, without a eontimianee during the act, g(*nerally m(*ans some 
ohs|rneli<»u to the <niward flow of the* urine. This ol>struction 
may 1 h* due to a mild nr(*thritis, owing to which tlu* lumen of the 
nrt‘thra is blocked hy slireds of mue(»])us or mucus; or it may be 
due to a very soft stricture*, or te) an enlarged ju’ostate that at 
first o1f(*rs soiiu* obstruct ion to the onwarvl ])assage of the urine. 
A clot or small stnne may lodge in the* opening of tlie urethra, 
and v(*ry severe |)aiu and ret(*ntion of the urine may thus occur. 
This ])ain contiiin(*s until the ohstrnction has be(*n ovt'rcome, 
when it eeases and urination again lK*eom(*s free. 

If pain he present during the entire time of the urinary act 
the following should lx* iiu]uired into: 

The ])resence of irritating constituents in the urine itself, 
sneh as ]>hos]diates, eliminated drugs (cantharides), urates, glu-- 
cose, and various ingested acids. The burning may also be due 
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grsat coQoentratjon of a normal urine, so that, owing to 
eoneratration, subatanoea which ordinarily do not irritate 
^ SO most severely. 

• This burning may also be caused by inflammatory states (in- 

(i' 

granular patches, etc.) along the urinary tract, either 
"In dup prostate or in the urethra. The burning sensation in those 
conditions is most severe, and at times does not end with urina- 
tion, but persists some little period b(\\ond. A narrowed meatus 
also causes pain during urination. 

Pain during urination also ma\ diu^ to inflammatory 
changes in the bladder walls, or to disc^ases of or ebanges in the 
adjacent organs, Midi as anteflexion of the utc*rus, wliieli in a 
pregnant woman oftcm, owing to traetion on tlu^ bladdcT, eauses 
severe pain during the urinary act. Absei»ss in the jirevesicular 
space of Douglas arid jiregnaiiey itself, b> its prc‘ssure ou the 
bladder, causes pain. A(lli(»sious to diff(‘r(‘nt organs by the blad- 
der are also a cause of ])ainful urination, hk(‘wis(‘ are tumors of 
the uterine adnexa. The pain in these various hsious is prolmbly 
due to the hindrance w'hieh they offer to the eontraetion of the 
bladder musculature, or to the free exit of iiriiax 

Pain at the end of urination is due to prostatitis, urethritis, 
or to some disease in the bladder. At this time tli(‘ bladder walls 
close down, jiressiire is made upon the trigone, and, if pain is 
present, it generally indicates an inflammation of thi^ bladder 
wall or the jiresence of a calculus, which dro|»s or is juished into 
the triangular opening at the beginning of the ureter terminals, 
and thus, by jiressing upon the irrifated surfaces, causes pain. 
This pain is most excruciating. It frccpicntly causes the 
patient again to attempt to urinate, even though the act has just 
been performed. Should tlie pain be pr(*sent all through the act, 
and be continued b(\yond, as a dull, aching sensation in the rec- 
tum, it indicates that the prostate. is probably at fault. 

Pain continuing beyond the urinary act may, in some eases, be 
due to urethral changes, as a blocking from a calculus, or a growth 
tit the vesicular orifice, closing the urethra. 
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Tli(j cir^sms of ion aro llio iosticlos, opididymis, 

vas dcfcroiiH, sc'ininal vrsicics, j)rosla1o, and ])onis. 

THE TESTICLES 

The !(‘sl iclcs, when inllaiiKMl, l)(‘(*onH‘ v(‘ry tondor, especially 
to dcop |)rrssnr(‘. In l(‘sl iciilar alK(‘(*t i«>ns tin* skin of the scrotiim 
is nol n<*<*(*ssarily lefidcr, I Ik* f(*>li<*les and seroinin l)(*in^ supplied 
hy enlirdy diilVn'iil n<‘rv(*s. The stroma of tin* l(‘sti(de receives 
its iKTve supply |)rin(*ipally from the sympatlu‘1 ie segments, while 
the skin of the s(‘rotiim is supplied hy tlie i;(‘nilal braneli of the 
^•(‘nito(*niral. Irritative lesions of thi; t<‘sli(*l(i eanse referred 
aeliin^a; <>r discomfort in the rc‘ferc‘nee arenas (deep pres- 
sure seiisihility ) of (he (‘K‘venth and tw(‘lf(h dorsal sofpiients. 
Jhiin sensibility in tin* l(*stich* is alst) eonveyc*d throngli the 
p*ni(al branch of (lu* ‘•■eiii toe rural nerves. The testicle and its 
coverings beini; su]»plied by tlittereiit m*rves, irritation of the 
ditfereiit structures will produce pain in diHV*r(*nt an*as, but al- 
ways in the area wilh which they liave nerve conn(*ctions. After 
tlie testicle has di'scended into (he scrotum, the communication 
l)elw(*(*n the t(‘>ticular sac and the ]H*ritoneuin heroines abolished, 
and the t(‘s(icle lie's in a ch^si*d sac. 

The dei'p |>r(*ssure ])ain ])roduc(Ml in testicle* disease is due to 
distention of the ca|>sul<*. Jt is a type* of seuisibility ejuite similar 
to that found in oth(*r vise’cra.. Should the distention be gradual 
pain may be entirely absent. In some cases the testicle grows to 
a groat size, and does not produce any inconvenience other than 
the dragging due to its overweight. 

The testicle is capable, however, of giving rise to severe pain 
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whem inflammation causes it to become greatly enlarged. At such 
; 4 time it is very painful and is extrenielj’^ tender. Pressure on 
it causes pain referred to the inguinal region and the inner side 
of the thigh. In some cases it may bo reflected to the back or to 
the iliolumbar region. 

Trauma of the testicle may or may not be very painful. In 
a case of Mitchell’s a wouml of the tc'sticle caused pain in the 
back alone. The deep j)ressur(‘ sensibility of the testicle has a 
peculiar quality, in that it is oflen assiKuafed with uaiiseu and 
vomiting. 

EPIDIDYMIS, VAS DEFERENS, AND SEMINAL VESICLES 

The genital duels are the epididymis, tlui vas d(!fen‘ns, with 
the seminal vesich^ as a reservoir. 

In a complicated urethritis all of these may become involved, 
and great incoiirenieiicc may result. Yet pain is not a promi- 



Fig. 165. — Ar*:as of Cutaneous Tendeunksk in Disease of the IOpi- 

DIUYMIS. 

A and B correspond to the points of maxim uni tenderness of tlu; 1 1th dorsal 
segment. Ji and C correspond to the points of maximum tenderness 
of the 12th dorsal segment. 

nent symptom until the inflammation extends far enough to 
involve the epididymis. Then it is most sev(?rc, and is of a 
throbbing, aching character and, because of tin? ineniused blood 
stasis, is most intense in a standing position. The epididymis, at 
the same time, is exquisitely tender to the touch, and pressure 
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upon it produces the peculiar sickening sensation that is 
sociatod with deep pressure on the testicle. Pain when jpbrtt 
ent radiates anteriorly into the distribution area of the crutal, 
branch of the genitocrural nerve, and posteriorly over the lowe^ 
luTnl)ar and the upj)er sacral vertebra*, which, according to Head; 
are I lie an'as of the* ele\entli and twelfth dorsal segments. The 
j)aiii may also lie felt in the l(»g, as far down as the 
knee, and in the jierinenm. P'igiire lOo illustrates tlie places where 
cutaneous teiuhTiiess is generally found in inflammation of the 
ej)idid^inis. 

THE PROSTATE 

The prostate is the principal seat of pain in all acute infec- 
tion*^ of the niah* g(Miital tract. Ordinarily the passage of the 
urinary stream o\er it is without pain, but when the urethral 
surface is inflanuMl, tlu* ‘'ul)epithelial tissue, becoming congested, 
swells and blocks the urethra. The urinary stream now causes a 
8udd(*n separation of the urethral surfaces and compression of 
the t(*nder tissues, with conse<|uent ])ain ])roduction. This pain 
is most marked in the beginning, and persists during the entire 
urinary act, and continues for some short time thereafter. If 
the portion of the gland under the bladder wall is affected, and 
the intlammatioii is communicated to the mucous membrane of 
the trigone, freipiency of urination, with se\ere pain at the end 
of the urinary act, comes on. Likewise, if that part of the pros- 
tate a<ljacent to the rectum is involved, defecation becomes very 
painful. Abscess of the gland in any of these regions acts about 
the same as does an inflammation, but has symptoms of much 
greater intensity. In j)rostatic invohement referred pain may 
akso lx* present in the perineum (through the perineal nerves) 
and ill the back and do^Ti the legs (because of the intimate as- 
sociation between the roots of the pudic nerve with the sacral 
and lumbar plexi) (Bryant, 805). 

Congestion and Inflammation. — Congestion of the prostate 
occurs at times without inflammation, and is found especially 
in those indulging in sexual excesses. The sensation complained ' 
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more of an aching or dragging across the back in the lumbar 
than an actual pain. 

y However^ both congestion and inflammation cause in the glans 
Mnia a pain not relieved by micturition. This glans pain is of 
me referred variety, the stimuli being transmitted through the 


dorsal nerve of the penis, a 
branch of the pudic snpphing 
the prostate. The piidie also 
sends a branch to ‘^opidy the* 
perineum and the anus, and in 
both these regions referred 
pain may be f(dt. 

Lesions. — Lesions of tlie 
prostate may also cause ri*- 
fleeted pain and ll^ ]h i algt sia 
in the tenth and ele\enth dor- 
sal, the first, seecmd, and third 
sacral, and soinetinH^H also in 
the first lumbar visceral seg- 
ments. The areas of distribu- 
tion of these segments are illus- 
trated in the aecoinjianying 
figure. 

In some eases also the 



<io. 156 — Aulas of JIisiuiuution 
oi iHL 10 th and 11 111 Dorsal 


prostate may make pressure 
on the sciatic nerve and thus 


bLLMLNlB, AND IHE IsT, 2d, AND 
3d 8a(ral Sllmenis on 'ihe 
liiGiir Side 


cause pain which is referred 
to its distribution ar(»a. 

The most eomrnon diseases 


These areas an* most frecpiently 
involved in prostata disease. 
(Head, Brain, Vol XVI, p 85.) 


of the prostate causing pain are: (1) congestion, (2) inflam- 
mation, (3) hypeitrophy, (4) new growths. 

Hypertrophy. — C^ongfstion and inflammation have been con- 
sidered. Next and closely related to these two is hypertrophy. 
Generally it is witlKiut pain, or, in fact, symptoms of any kind, 
unless, owing to increase in size, the prostate encroaches upon 
the neighboring structures and causes some functional disturb- 




702 


THE MALE ORGANS OP GENERATION ^ 

ance. For instance, no pain is felt in median lobe enlargement 
until tlie (iiilarged lobe causes retention of urine, with inftetioh* 
and cons(*(|iK*nt cystitis. Then the pain becomes most severe, but 
it is not I lie jiain of tlie liyjiertropliy, but of the cystitis. Hyper- 
tropliy of Ili(} })rostal(* may cause pain in almost any region, de- 
pending upon tlu! clian‘ 4 ‘(Ml relaiionsliips, pressure, etc., which, 
are ])rodii(*ed in iIk; n(*i]L:,‘lil)oriiii^ sfrnctures. Some of the places 
when; ])ain is felt arc Ilic* ^lans jH*nis, the back, the hips, the 
bullock, down iIk* llii^li and Ic^s, the f(M>t, and the suprapubic 
and ])crincal regions. 

Tumors of the Prostate. — The most connnon is cancer. In 
it proslalie pain may lx* complain(‘d of only when the bladder is 
<lislcndt*d willi urine. As a i»-cn(‘ral rule*, in soft varieties 
of cancer, ]»aln is not a jn’omincnt syinplom. It is usually only 
wlicn lli(' (*anccr is hard and lll(^ snrroiiiidin^' tissues become infil- 
tral(‘d lliat pain and dis<*omforl (‘nsii(‘. In sonu* cases, in which 
llu^ <*ancer invedves lli(‘ V(‘sicoproslalie ])ortion of tlie bladder, pain 
of a s|)asmodic typ(‘ o(*cnrs. It d(*p(‘uds for its production upon 
the compression of tlu‘ nerv(‘ filam(*nts in tb(‘ muscnlar walls of 
the bladder, jairt icnlarly so if tli(' l(‘sion occurs in the vicinity of 
or involves lli(‘ vesical s|)liinct(T. 

Tuberculosis.— Tiibenmlosis ()f tbe ^land structure is not pain- 
ful unh'ss neii»bborini>' tissues are involved, (\dculi, likewise, may 
b(‘ ]>res(*nt in tbe jirostati* without causiii«r iiain. 

Associated Symptoms. — Associated syinjdonis of prostatic in- 
volvement are; 

(1) Frixpiency of urination. This is one of the most charac- 
t(*ristic symptoms. Fonnnonly, when the jirostate is not acutely 
inllamed, urination is fre(|Uent, but is entindy free of pain. 

(2) Oil passing a sound tbe most (‘xtreme agouy is experi- 
eiKH'J by the patient as it passes over the prostatic portion of his 
urethra. 
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THE PENIS 


Pain felt in the penis may originate from conditions present 
in its substance, involving principally the urethra, or it may 
be referred from distant lesions. 

Urethritis. — The lesion of the penis causing the most pain is, in 
the vast majority of cases, an acute inllammatioii, g(»ii(»rally gon- 
orrheal, of the urethra. Inflammation of the urethra causes pain 
in urination, which, however, is more of a burning s(»nsation, or, 
as some of the patients j)ul it, “a b'eling as I hough they were 
passing hot oil,” than an aetiial pain. Tla^ irritation is often 
transmittc'd to the lu^ad of tlu^ penis, wlu*r(‘ it is felt as a severe 
stabbing. Wlum the iinMlira and adjaei'ut tissues an* inflamed 
erection causes aente pain. Owing to tla* sirnctnn* of the penis 
inflammation, when the spongy body only is involv(*d, eans(»H it, 
during erection, to he bent on it.s(*lf. Many misgnidiMl individ- 
uals, ignorant of trm* uatnn* of tin* pain |)rodneli(ni, have 
atU'mpted forcible straightening of fin* p(‘nis in sneh (*ondili<>ns, 
with resulting rupture of the nn*tlira. 

Referred ])aiTis f«*lt in flu* penis may origimife* in l(*sions of 
the kidneys (»r ureters, in prostafic dis(»as(‘s, in some s|)inal cord 
conditions, and oecasionally from rectal disorder. 

Inflammation of the prepuce (l)alaiiitis) eans(‘s a |)ain that is 
especially marked on erection of the |H*ni.s. In the stnN* of erec- 
tion the prej)nco is stretelic*d, normally, witlioiil any s|M*eial sen- 
sation, hut should it Ik* inflamed, pain results. Pain is also pro- 
duced by the rubbing of the elothing against tin* inflamed and 
erode<l surfaces. 

Inflammation of Cowper’s Glands. — Sometimes the* glands in 
the bulho-memhranons urethra, known as (Jowper’s glands, become 
inflamed. When they do, j)ain is felt in tlie p(*rineiini, where, 
on palpation, a painful ma-.s may he palj)at(*d. The pain is 
greatly increased by motion, such as walking; defecation and the 
sitting posture also increase the pain, which is of a throbbing 
character. To cause this throbbing it is not necessary that the 
congesUon be severe, for the glands lie between the two layers of 
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the triangular ligament and are inclosed in perineal fascia, Sft 
that the least engorgement is resisted, and gives rise to pain. 

The glans penis itself, generally, is not painful. Examples 
of an ulcer of the glans being present without the patient’s 
knowledge are common. Indeed, he may not be aware of any- 
thing ahnormal until the skin is involved, or until lymphangitis 
or lymjtlia(h-nilis <»ccnrs. However, the penis is not absolutely 
without sensation, for it is ca])ahle, probably more so than ordi- 
nary organs, of a|){)r<'ci<iting ditTereut degrees of pressure. 
(Head and Rivers, bO, p. 39.) 



CHAPTER XXXII 


PAIN IN TIIK FKMALE (JKNITALTA 

GENERAL CONSIDERATIONS 

Anatomy. — Tin* iVninlo coiisisl iiil(*rniilly of the 

uterus, Fallopian tiilx's, and tlio o\ari(‘s, and (wlin’iially (»f the 
vagina. The internal organs lie dec‘p in the peKis, and are ♦ 
protected against Irauinatisni by llic‘ iMuiy wall which -surrounds 
them. This wall, although it scrv(*H the purpose* of a protection 
to the sexual organs at the tinus wIhmi the* organs, (udarging for 
some reason, cannot aceoniniodate th(*nis(*l\cs without making 
pressure on the surrounding structures, also is a cause* of j)ain and 
distress. The free mobility of the ntcnis and ailncxa ludps to 
overcome, in a measure, the structural disadxantages of its loca- 
tion. 

The peritoneum, which covers the uterus, tubes, and (waries, 
is reflected over the anterior and posterior surfaces of these or- 
gans, and on either side forms the tw’o la,>(‘rs of the l)road liga- 
ment. The uterus lies in front of the rectum and posterior to 
the urinary bladder. Any enlargewnuit or distention of the rec- 
tum causes a displacement of the uterus, raising it up and throw- 
ing it forward. Xormally this caus(»s no discomfort, hut when 
inflammation, with its accomi)anying adhesive* formations, arises, 
this free mobility is curtaihd, and chang<* of ])ositiori causes pain. 
Owing to the close anatomical <*oiin(‘ctie)n and relationship of the 
uterus wdth adjacemt organs, any inflammation or derangement 
of the economy of thes(» organs has an unfavorable influence upon 
the uterus, either through the nervous system or the circulatory 
supply, and may lead to pain production. 

Nerve Supply. — The female genitalia receive their nerve sup- 
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ply from both the sympathetic and the cerebrospinal systems, the 
sympathetic being distributed to the upper part of the utenis, the 
tubes and the ovaries, and the upper part of the vagina, 'while the' 
cerebrospinal nerves arc distributed to the lower uterine segment 
and the vagina. The ovaries and tubes are supplied entirely 
by the synii)athotic, the nerves supplying the ovary and the distal 

extremity of the 
tubes being derived 
from the ovarian 
plt‘xus, which, in 
turn, receives its 
fil)ers from the 
fourth and fifth lum-* 
bar ganglia of the 
sympathetic. The 
proximal end of the 
tul)e and tlie upper 
j>ari of the uterus re- 
ceive their supply 
from tlio uterine 
plexus, and this also 
derives most of its 
iiln^rs f r o m the 
fourth and fifth lum- 
bar ganglia of the 
symi)alhetic. 

At this point it is 
well to recall that the 
lumbar ganglia do 
not corr(»sj)oiid with the lumbar visceral segmcints of the cord, as 
described by Head. The nerves which pass through the ganglia 
may arise from much higher segments of the cord than the ganglia 
through which they ])ass would seem to indicate. The ‘feegmental 
supply will be considered on p. 713. 

To understand better the nerve supply of the female genitalia 
each organ will be considered separately. The supply to the 



Fig. 107. — Neuvjij Supply of Female Genitalia. 
cu, spinal uterine center; jdh, hypogastric 
plexus; nhy, hypogastric; nerve*; npc, nerves 
pudendres coininunis; nh, hemorrhoidal nerves; 
gu, peripheral ganglion in vaginal form; s, 
vagina; vu, bladder; vl, vulva; an, anus, 
(licchterew’s “Fuiictioiicn dcr Nervencen- 
tren.^') 
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\ and tubes will first be traced, an<^ then the supply to the 

uterus and vagina.. 

;; The ovaries are probably supplied entirely by sympathetic 
fibers (Luschka, Van Iloerff), which are derived from a plexus 
surrounding the ovarian artery. This plexus, in turn, is formed 
by nerves from the renal and aortic ])lexi, and thus is in inti- 
mate conriection with the abdominal syrnjmthetic; so that any de- 
rangement of the ovaries may prod nee sympathetic disturbance* 
in the abdominal viscera. The jdexiis surrounding tlie ovarian 
artery sends fil)ers into the ovary, to form plexi surrounding 
the larger blood vessels. A plexus is also form(‘d in the cortex 
and sends nerves to the ])erip]iery, to end on the surface l)et,ween 
the germinal epithelial cells, or in the follicles, wherc^ they termi- 
nate in the walls of tlu^ blood vess(*ls. None of the fibers pene- 
trate beyond the theca. In opposition to tlu^ view that the ovaries 
are supplied entirely by sympathetic tilxu’s is that of Head and 
Rivers (8G), who hold that the ovary receives a ])art of its nerve 
supply from the abdominal wall, its inmirvatioii probably being 
connected with the last dorsal and first lumbar nerves. However, 
this is likely triu? only of the ])eriton(‘al covering which the ovary 
has acquired during its developmental (hisccuit, for in early fetal 
life it lies close to the abdominal wall, Ixmiaith the peritoneum. 

The Fallopian tubes receive their nerve suj)ply from the sym- 
pathetic. The nerves follow the arteries and r(*ach th(‘ tubes from 
the ovarian and uterine phixi (cervical and corporal). After 
reaching the tubes the nerve fibers’ penetrate into the peritoneum 
and immediately beneath it form a plexus (the sul>serous), from 
which some nerves are given off to supply the muscular tissues, 
and others to form a subcpithclial plexus, which lies in and 
supplies the mucous membrane. 

The uterus is supplied both by the sympathetic and the cere- 
brospinal sj^stems. The sympathetic is distributed chiefly to the 
body of the uterus and is formed into two plexi, the smaller of 
which lies upon the upper and lateral surface somewhat pos- 
teriorly, and is distributed to the posterior and lateral surfaces 
of the uterus. The larger is distributed to the cervix and the 

-'•.w ^ 
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vaginal vault. One of these ganglia is especially large^ and 
called the cervical ganglion. It lies behind and to the side of , 
the cervix. The uterus, in addition to the sympathetic fibers, tfr* 
ceives niedullated fibers from the second, third, and fourth sacral 
nerves ’ (third and fourth sacral, Novak), which also supply the 
vagina, and, tlirough the ])udic, are distributed to the perineum 
and IIjc bladder. Therefore, ^hen the lower uterine segment is 
afrec<(*d, jaiin may lx:* felt in tlie bladder and the iierineum.® 

In tli( nlerns lli<‘ course of the sympathetic and spinal nerve 
lil)C‘rs is diffenml, tlie sy rni)athetic fibers being distributed to the 
blood vessels, wljile the spinal fib(*rs t(*rniinale between the muscle 
bundles and in the mucosa (Pi(‘rsol), but are ])robably not found 
above the cervix. It is Inx^ause of the intimate relationship of 
the cen'brospinal fillers to the utc^rine ninsenlatiire that uterine 
spasm is so specifically lo(*a]i/ed to the uterus,*' because, when 
the uterus contracts, the ner\(^ lilainenis are caught between the 
individual muscle bundh's and are tightly squeezed. This irri- 
tation produces the s(*iisatioii jieculiar to the uterine contraction, 
and is called uterine ^Volic.” 

The nerves of th(' uterus show great ability to adapt them- 
selves to changes in size of the uterus. Thib is Avell seen during 
pregnancy, whin the uteius (uilarges to many tini(‘s its normal 

1 l^l(llte^c^^ , quoting liom iniii m<l T*isem&ky 

2 Act onliiig to \ H isdi aiul TToiiimn ( 179), there uro two sets of nerves 
in the uterus the lu r\ i utiiiiii, leuhiiig the iitirus 1)^ way of the hypogastric 
and syiiijiatlu t le iur\is, .mo the iri\i uteiiiii Stieialis, passing tiorn the main 
sympathetK thaiu, and belonging to the pelvic splanchnics (Korner, Bobling, 
378) Tlie st iiuul.ition ot the hvpogastric nerve causes a contraction of the 
circular muse* 's ot the uterus Stimulation ot the cerebrospinal nerves causes 
the longitiulin.il to contrut 

i Since the stimuli earned to the biain over cerebrospinal tracts are 
definitely Jocali/id to the area in which they are produced, any stimuli 
occurring in the spin.il iier\os sujiplying the uterus would be referred 
to the aic'a in whuh timy aie pioducid, viz, in the lower uterine segment. 
The localization ot rhe pain is not as ilefinite as it would be if some of the 
somatic norvc's v\(‘ie involved, tor one ot the chiet iunctions of the somatic 
nerves is to iiiterjiiet pain, while thoso ot the uterus arc concerned more with 
nutrition and nuiscuiar tone So that pain stimiiJi present in the nerves 
supplying the utciiis are not interpreted defuntely as coming from the uterus, 
but are referred to the area of distribution ot the pudic, one of the functions 
of which IS to transmit pain sensation. 
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nerves increase in size but not in number. The gan- 
also increase in size; naturally they will be somewhat 
ijBtretched^ and this stretching produces irritation, which is trans- 
^ Jetted to the cord, and is reflexly felt as a pain or aching in 
the back or down the thighs in the area of distribution of the cord 
zones connected with the uterus. 

The sensibility of the uterus, o\aries, and tubes to ordinary 
stimuli is very slight, if it is present at all, so that, on exposure, 
during operation (eoeain anesthesia), a normal o\ary can be 
pinched with a clamp or a mouse-tooth forceps Avitlioiit the pa- 
tient’s knowledge. The same can be done, in the majority of 
cases, with normal tubes (Sampson, Me\(‘rs, 152, p. 741)). Deep 
pressure upon an ovary produces that pcKMili.ir sickening sensa- 
tion so familiar in the male Avhen the testicles are scpieezed. 
Some women are more sdisithe to (narian pressure than are 
others. Intrapelvic manijmlation is usually h'ss jiainful ia 
women past the menopause, and also h^ss jiainful in those who 
have borne children. Moat obser\ers agr(»e that the uterine, 
tubal, or ovarian peritoneum is not ^(»ry sen&iti\e to traction, 
to pressure, or to gauze rubbing against it, but that the parietal 
abdominal peritoneum is most sensiti\e to these same stimuli. 

The cervix uteri is insensiti\e to touch, but is very sensitive to 
crushing or dilatation. The endometrium is as a rule without 
pain sensation (No\ak), though when inflamed it may give rise 
to a sensation of weight and heaviness. In this condition intra- 
uterine points or areas of tenderness may develop (see under 
Uterus) . 

Diagnosis of Pelvic and Hysterical Pain . — Pelvic Pain . — If 
the patient complains of pain, and pelvic disease is suspected as a 
cause, inquiry should be made as to the periodicity of the pain, 
its exact location, its relationship to the menstrual period, and the 
history of past diseases. If such inquiry is made, it will be 
found that pain, if it is due to pelvic lesions, will have some or 
aU of the following characteristics: 

(1) It is either constant, with periodic exacerbations corre- 
sponding to the menstrual period, or is present only at the time 
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of menstruation ; (2) it is felt in the lower abdomen and radiates 
to the back or lower limbs, or it is felt in the right or left iliac 
region; (li) it is associated, in quite a fair proportion of casei^ 
with a tender point one to one and one-half inches below, and 
three-qiiartcirs of an inch infernal to, the umbilicus (Morrises 
point). 

In regard fo the anamneso, careful questioning^ of. these 
pafienis will gi*n(M*aIly elicit the fact that at some time in the 
past ihey have .siiil‘cr(*d from jiarametritic inflammation. Yet 
great care must Ixj ex(n*cised in judging of the value of subjec- 
tive syni|)l<)ins, as given l)y the ])atienf, for, at the present .time, 
b(*caiise of the pr(»val(‘nce of jxdvie diseases, and the diffusion of 
knowledge? conc(‘rniiig their symj)toms, it frequently happens that 
a hysterical ])ati(‘nt will simulate a uterim* or ovarian disorder 
so closely that it is very diflicult to make a diagnosis. 

]lowev(?r, in u(‘arly all cases a fairly positive diagnosis can 
be made, for, as Kuhuiberg says (145, pp. 1274-1275): ^^Spon- 
taneous recurring j)aiiis in tin* inn(*r or outer genitalia (in the 
pelvis, coccyx, or abdominal wall), when they are the exclusive 
or predominating syni[)tom, if th(*v o(‘cur without positive organic 
findings, indepeiid(‘ntly of tln' (piality, int(*nsity, persistency, and 
former (juality of the ])ain, s])eak first against the acceptance of 
a genuine local disease*, and (wentually for a clear nervous cause, 
in the sense of neurasthenia or tyincal pain of psychical hysteria. 

“In any case spots, painful upon pressure, can only be re- 
garded as afleclioiis of genuine genital suffering if they can be 
referred back to a hx'al change; for instance, to enlargements of 
the ovari(»s, or to |uiramotritis. Should the pain, present on pres- 
sure, remain in the same jdace, on the same side, and exist at 
certain periods (menstruation) organic lesions are indicated, 
while vacillation, iiT(*gularity, changes of the kind of pain occur- 
ring periodically, and resistance, point on tho contrary to the 
neuropathic causes.” 

Hysterical rain . — When pain is present in the ovarian re- 
gion, hysteria should be considered as a cause; the hysterical 
origin of the pain may be proven by finding pressure points on 
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other parts of the body (Windscheid^ 148, p, 484). Another 
point which aids in diagnosing hysterical pains is that they bear 
no relation to sensory nerve distribution, nor -to segmental cord 
distribution (Dercum, 160, p. 849). 

Another point aiding in the diagnosis is that pain due to 
hysteria does not, as a rule*, subside upon rest in bod, while pain 
due to inflammatory disease of tlie ])(‘l\ie organs usually does. 
This is not invariably so, Ix'causo many ea^es of hysteria and 
neurasthenia are great l;y bmutited by rest in bc'd, owing to the 
improvement in the general InMlth wliieh then ensues (Rothrock). 
In hysteria, also, IIkuv is, as a ruli, diminution or absence of 
the conjunctival and p]iar>ngeal retl(\es (Windscheid). Hysteri- 
cal (or neurasthenic) pain is contiiuxl to the left side. In hys- 

DIAONOSIS OF PELVIC IWOM HVSTERICAL PAIN* 


Symptoms 

Pji\K Disiasi 

lI\sTiHi(AL Pain 

Pam. 

Ifci^ (k finite lot .it ion and 
rc'in.iins (onstant m this 
loiation It makes no dif- 
ference whether the pa- 
tient's attention is at true ted 
elsowheie or not, ])ressuie 
ovei the bite of the pain 
will produce an exaeerba- 
tion of it Menstruation 
usually influciK(‘s the pain, 
g( nerally increasing it 

> 

lias no dcfinitf^ location, 
but flits from one place to 
another Pain often is of 
a burning diaracter Fre- 
quently, when the patient’s 
attention is attracted else- 
where, seveie pressure can 
be made ov(»r the indicated 
site of the pain without 
initiating it if it is not pres- 
ent or without increasing it 
if it is present. Menstrua- 
tion usually has no mflu- 
eme on the pain 

Fever 

May be incscnt in acute 
dis(*ase 

None 

Leukocytes 

May bo increased m acute 
attacks 

1 

No increase 

History 

(Generally of gonorrheal, 
tubercular, or puerperal in- 
fections, pelvic tumors, or 
of pelvic traumatism 

No history of gonorrhea, 
etc , but one of neurosis. 

Reflexes 

Conjunctival and pharyn- 
geal present 

Conjunctival anl iihtryn- 
geal absent 

Areas of hyperes- 
thesia. 

Absent. 

Present 
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teria (neurasthenia also) there seems to be a lessened TeshixoAt 
to pain j)ro(Iiiction in lesions of the female genHalia, , 
causes tlu*ni to react mueli ’ more strongly than normal to the-*, 
slightest irritation (Dercum, 347; Herman, 316); so that whck 
the pelvic cli.sease lias i)ro(luee(l a secondary neurasthenia or 
h;y8terie wc^akness llie ])aiTi may, after removal of the cause which 
has originally ])ro<lnee(l it, jiersist and be renewed on the slightest 
stiiriMlus arisini^ frojii causes which, in a normal slate, would not 
produce cv(*n a discomfort. * 

As an aid in llu‘ diagnosis of these conditions a diagnostic 
chart is ^nen on jia^c 7J 1. 

Varieties of Pain. In some ])a1iciit^ a long-continued lesion 
has ])rodncc<| so miu'li distiirban<*c in the iktvous system that a 
])cr)nau(mt slate of n(r\e \\t‘akii(ss Iuk occurred, and the patient 
suffers from the condition tcrnc'd nmirastlienia. She is now 
particuhirlv uiifortunati^ ior her vi*ais of suffering have so re- 
duccul the resi^taiu'c of tlu* nervous s>stc‘in, and. the j)athways for 
jiain have l)c(*u so vv(‘ll d(‘tin(Ml, that irritations, even tliose of the 
least maanil nd(‘, an* int(*rpr(‘tc*d as ])amlul. It sliould not be for- 
gotten, however, llnit tin* t(‘rm “female conijilaiiit” is often used 
as a huhtert’ug(‘ for weak, irr(*solute, or la/j stmls to indulge their 
innate ])rop( nsitn*s for idl<'m*^s. 

So far we liavt* lx cn speaking of pain and painful areas, not 
specifvina detinitelv tlieir location, and therefore before we ad- 
vance turllar it will lu* well to cmisider more exactly the limits 
of th(*se ariMs in wliich p(‘lvic pain is felt. 

Tn doma so, it i^ again iu*ce‘.sarv to draw attention to the 
fact already statixl that the judv ic viscera, unlike most of the 
other abdominal visc(»ra, hiive tw’o sourci*s of nerv’e »sup[)lyr the 
sympathetic and the c(*rehro'^j)inal. The ceri brospinal system, 
as is known, refers all its Irritations to the peripheral distribu- 
tion of the ])articular nerv(*s concerned, wdiile the sympathetic 
carries the stimulus to its centers in the cord. Here the irrita- 
tion is coniinunicat<*d to adjacent centers of the cerebrospinal 

1 AccordiDg to Putsch (34S), pelvic pain persists in 33 per cent, of the 
cases after coirectivo operations. 
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which it is relayed to the brain, where it is perceived 
m^HeOaning from the peripheral distribution area of the nerves 
eonaaected with these centers. Thus the pains duo to cerebrospinal 
irritation are more apt to have an exact orientation than tliose 
-due to irritation of the sympathetic system. This is exemplified 
in uterine muscle-contraction pain, whore the localization is some- 
' what exact and the pain is of considerable magnitude, because it 
is due to cerebrospinal involvement ; while in endometritis, the 
pain, when present, is indefinitely jdaecHl in the lower abdomen, 
is referred to the back, to the bij>s, or to the Iowct limbs, and is 
of less intensity, being more of an aebiiig than a pain, because 
it is of sympathetic origin. 

The sympatb(*tie su))ply of i\w body of the uterus seems to be 
from the tenth, el(*\(*iith, and twelfth dorsal se<>iiicnt [first or .first 
and second lumbar (Donald and Lickhy ) j, while the lower uterine 
segment is supplicnl by the third and fourth lumbar, and some- 
times the first and second sacral seguumts j sc'coud, third, and 
fourth sacral (Donald and Lickle^y)]. In this connection it is 
always well to reiiKunlK'r that the sacral segirunits do not by any 
means correspond to the sacral nerv(*s. The sacral segments are 
concerned priiici[)ally with the dilatation of th(‘ cervix, such as 
occurs in the first stages of labor, while the dorsal s(‘gm(*nts are 
concerned j)rincij)ally with the contraction of the nt(‘rus. In 
Fig. 108 the distribution areas of the difrerent s(gmeiils are de- 
fined. 

By an exaiiiination of this figure jt is seen that the uterine 
corporeal pains are referred to the lower abdonum and hack, 
while the cervical pains are referred to the sacral region, the 

back of the hip and thigh, and the lower and hack j)art of the 

* 

foot. The pains due to llie o\ ary are reflected to the tenth dorsal 
visceral areas, and those from the Fallopian tubes into the elev- 
enth and twelfth dorsal and first lumbar visceral areas. 

In this respect a jK'Culiar characteristic of the genital pain 
to be noted is that, irrespective of the location of the lesion, the 
pain is most common on the left side. 

Novak (117, p. 480) states that Champi’eys, in a series of 
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cases of uterine cancer, found the proportion between 
. pain and right-sided pain to be as six is to one, and in 
cases no greater tendency to involvement was present on the " 
than on the riglit. Herman, likewise, found that, in case$ 

retro(lisj)]a(*enients of the uterus, pain was three times as ^ 

qnent on tin left as on the right side, without regard to the fre^' 
queue} of I he displace inejit on the same side. Herman ascribes 



Fig 1()S Akl\ oi 1 ) is i uiiu i ion oi* Coiu) Si omints Involved in Utbr- 

INl , ()\ \111AN, AND Tl B\I l)lS> \ShS 

Th( hod> (jf lh( utciiis is supplud l)^ the 10th, 11th and 12th dorsal seg- 
ments, tlu ((i\i\ 1)> tlu 2d and 4lh liimba’' and sometimes by the 1st 
and 2d sad.il segnunts, the 0 Aar> bv the 10th, and the Fallopian tube 
by the 11th and 12th doisal and the 1st lurnbtii segmeiiis. 


the greater f requeue} of ])ain on the left side to the fact that 
the left si(h is Axcalur and hss nsiMant than the right. Accord- 4» 
ing to Heimaii (144, p. 1,050), the gi’eater frequency of paiu 
on the left side has been fancifully explained as being duetto a 
shortening of either the kft tulie or of the left ovarian ligament. 

It is also e\])lained b} Clark (350) as Ixdng due to tension of 
the tightl}* dra\\n nieseiiter} o\er the brim of the pelvis. It may 
also in many cases be jiartially explained from the fact that oiv ^ 
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(in hysterically inclined subjects) there is usually a 
jlmbeaijb^ zone in Ihe region of the ovary (Charcot). 

Sytnpathetic pains, occurring in the occiput and breast, are 
Sfi&iey frequent in disease of tke female genitalia. The presence 
jltiif the breast pains cannot entirely bo exidaincd on tlio hypothesis 
♦that Ihe stimuli are carried through tli(» n('rvoiis system, although 
it is probable that the nerve supply of tlie breast has a more 
special connection with the genilalia Ilian with other organs. 
The pain in the head, and partieiilarl\ that in the breast, seem to 
be dne to an aeti\e congestion of the iiH^niiigis and of the breast 
respectively, so that, in pehie dis(‘ase, at tlu' time when the pain 
appears in the breast,, the mammary j*]ciud swells, beeoiiies tender, 
and the pain is (frequently) of the dull, adiiiig variety that indi- 
cates capsule tension. When the jmiu is f(‘lt in the head the 
meninges are jirohahly likewise eoiigi^sied, and tlio lieadachc is 
likely due to increased intra\entricular tension. 

The cause of both these congestions iiia\ he a tovin or ferment 
either of uterine or of ovarian origin cireuhiting in the blood. 
This substance has a aelocti\e action on flic ineningc'S and on the 
breast; the breast, because of the rel.itid sexual fnnetions of the 
two; and the inoninges, heeaus(» they siein to Ik* partienlarly sensi- 
tive and reaetivo to delete lious eireiilating snhstaneos of any kind. 

As yet a substance* of this nature has not he*e*ri separated from 
the blood, nor has one b(*oii produced from the nt(*ririe or ovarian 
tissue, though the actuality of its c\iste*rice sccrris to lie strength- 
ened by the fact that during gestation, with all nerves divided, 
the mammary glajid eIev(*]ops. The eiiily way a stimulus could 
be carrieel to it is by the hloeul ( Me»tt). 

A peculiarity eif breast pains, that might s(*em 1o sheiw that 
the uterus and the lireasts are eorredated through the nervous sys- 
tem, is that breast pain is most fre(|uent on the side* in which 
the diseased organ is located. If the causative factors were cur- 
ried through the circulation, why should the breast on the dis- 
eased side he more frequently involved ? As yet no clear expla- 
nation has been offered. 

As a conclusion it may be stated that the female genitalia are 
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capable of producing local, referred, reflected, transferred 
sympathetic pains. The transferred pains are found in 
cases of salpingitis, in which the pain is felt on the side opposite 
to the one in which the lesion is located. Nearly all surgeons 
ha\e had (xperienee of siieh eases. 

Character of Uterine Pains. — While a description of uterine 
I)ains iiia^ entail some slight repetition, yet, for the sake of clear- 
ness, we shall again very britdly consider them. As has been 
said, th(*\ may lx* elassiticxi as constant an<l intermittent. The 
eoijsfaiit pains are those* due to a conlinnoiisly acting cause, such 
as is found in inllammatioiis (endometritis, metritis, salpingitis, 
and ooplioril is). Kxaeerhat ions frecjnently occur, producing in- 
terniilleiit ])ain, and usuall^> indicate ut( vine contractions. Con- 
stant pains, \ar\ing in inlcuisits on change of position, are found 
wliere inllammation has Ikhui followed by tlu‘ formation of adhe- 
sions. Th(‘se adh(‘si\(* bu’inalions are a pohmt cause of pain pro- 
duction (hiring lh(‘ functional acts of tin* ]>aris involved. For 
instance, where llu* nhu-iN is attaclusl by adhesions to the bladder 
w^all, urination, owing to a lessened capacity of the bladder, the 
result of tracdioii, b\ tin* adhesions, becomes frequent and 

generally is jjainful; likewise adla*sions to tlu‘ rectum arc the 
cause of |)aiu during defecation, and in some cas(‘s pain is felt 
as soon as the fecMl matt(*r begins to accumulate in and distend 
the sigmoid. 

Posilion Assnm((t hi/ flic Pufhnf from Pelvic Vis- 

ceral Pain . — Some women who are afflicted witli uterine or ad- 
nexal disease ha\e no rest in any position; standing or walking, 
in motion or at rest, th(‘y are alwa\s snbj(*ct to distress. Their 
pains, like an ninvelcome Inuntage, are ever wdth them. On the 
other hand, there are others who ha\e jiain only when they as- 
sume certain ])ositioiis or perform certain acts. Very familiar 
is the woman wdio is always com|)laining of her back. She has a 
con=itant, st('ad\ aching, that is made* worse on bending and on 
flexion of the body. She will ])ro\e to be one who has a displaced 
or retroflex('d uterus. Women who not only have pain on standing 
but on lying on one side will frequently be found to have an acute * 
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state of the adnexa on that side. Some wohien, 

, seem to have ease by lying on the affected side. Bending 

‘loSrward or backward is particularly painful in all pelvic disease. 
Especially in inflammatory states of the pelvic peritoneum are 
frequent repetitions of the same act very painful. 

On ascending stairs pain in the inguinal and lower abdom- 
inal region, coming on as the foot is lu'ing removed from the 
ground, generally indicates an involvena nt of the psoas muscle 
or its sheath in the infhminiatory adnexal disease. ]*ain on ele- 
vating the arm indicates an increase of intraabdominal pressure 
and disturbed peritoneal relations. I'liis is common in adhesive 
formations and in pelvic peritonitis. 

If the adhesions are to the small bowels intestinal peristalsis 
is painful. Pain of this sort comes on at irregular intervals and 
is of varying iiitcnsily. It is fre(piently accompanied by a gur- 
gling which indicates the reduction of a stenosis and the onward 
passage of the bowel contents, with an almost immediate relief 
from the pain. 

Relation of Pelvic Visceral Pain to Functional Acts. — In all 
acute and some chronic inflammations of the pelvic viscera, and 
in those cases of adhesive union betw(ien different viscera, pain 
is present on coitus. This pain may be severe during the entire 
act or may 1x3 present only at tbe emd, and, in either case, may 
persist for some time after tlie act. Wh(;n it is present during 
the entire act it is generally due to an acute inflammation, which 
has progressed Ixiyond tbe ubjrus and has involvcid tbe adnexa. 
This pain persists, as a rule, for some time after tbe act. In 
chronic pelvic inflammation tbe pain may often })erslst through- 
out the next day. Tlui site of tbe inflammation modifies the 
pain to a great extent. Inflammation high in tbe body of the 
uterus generally does not cause as much pain as if the inflamma- 
tion were low down in the cervix. Of course, vaginitis or cys- 
titis will also cause pain, and should be considered. This pain 
is present on the entrance of the male part, while the pain of 
the indamm'atory and adhesive states is present only during the 
act, add^' in many cases of mild inflammatory states persists only 
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during the time of the active movements. When it persistH Idm 
the cessation of these movements it is a sign that some datiui||| 
has been done to the female parts. If the patient has pus talbifflj 
a pain persisting in the tubal area after the completion of tlM 
sexual act may, in some cases, indicate a leakage from the tubt^ 
with a peritoneal irritation. I^ain on entrance of the male orgaD 
into the vagina may indicate a bartholinitis, fissures, sometimeifi 
growths, or a tight iiitroitus, cither of spasmodic (vaginismus) 
or organic origin. 

A i)ain, or ratlier an aching and discomfort, only present a1 
the time of and at (he completion of tlie sexual act (orgasm) in- 
dicates an endometrilis. 

MensU'valion acts as an c*xciting cause to pain production in 
many cases of ])el\ic disease. When tlie pain comes on prior to 
menstruation it indicates an existing inthimmation, very fre- 
quently of the tubes. Frccpuntly, also, it is the best sign of a 
cirrhotic ovary. Pain during the early stages of the menstrua- 
tion indicates (geiierall,) ) a stenosis of the cervix, while if pres- 
ent during the entire time it indicates an inflammation of the 
uterus or adnexa. Pain existing 2)rior to and relieved by men- 
struation indicates a ut(*riiie congestion, a very j)robable cause 
of which is fibroid tumor. 

lielalion of Pclric Viscnal Pain to Motion and Change of 
Position of the Patient. — Tn diseases of the genitalia all vibra- 
tory motion produces pain, which is es{)eci{illy well marked dur- 
ing violent movements, such as occur during horseback riding, 
jumping and running. A form of motion i)articularly productive 
of pain is that which occurs in sweeping, and in the lifting or 
moving of heavy objects. 

This j)ain })robably depends for its production upon the in- 
crease of the intraabdoniinal pressure, due to contraction of the 
muscles of the abdominal walls. Certain functional acts, such as 
vomiting, also incite pain. The vomiting causes extremely 
marked variation in the intraabdominal pressure and visceral re- 
lationships, and this probably leads to the pain production. 

Certain ordinary acts of every-day life may also be prodno- 
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foe iQStancei a patient who has a unilateral pelvic 
atioin finds it difiicult to sit down and cross tfie limb of 
Sted side over the other limb in a posture which I have 
*Uacing-the-shoe position’’ (q. v.). Pain during this act is 
both to the direct pressure of the limb against the tender 
llbdomen, and to the stretching of the psoas and the increase of 
<kho intraabdominal pressure. 

,In all cases where itiflammation is heginiiing to spread from 
the pelvic viscera to the adjacent tissue^ tlie ])atient voluntarily 
seeks quiet, and, because of the resultant ])ain, is not easily 
aroused from her lethargy. 

Tenderness due to j^elvic lesions can lx* (dicited either by ab- 
dominal or vaginal examination. The ahdoiniiul examination is 
divided into the superficial and the dex'p. 

The superficial examination is limitcxl to defining the areas 
of hyperalgesia. The limits of tlnse areas ha\e been given under 
the heading, Reflected J^aiii (q. v.). The \alue of these diag- 
nostic i^henomena in ])elvic disease is that tli(\y frequently offer 
a ^^leadei” as to uhere to search for the l(*si()n causing ill-defined 
abdominal pain and discomfort. As no j)h>sician or surgeon relics 
absolutely upon one s^Miijitom in forming a diagnosis, so the phe- 
nomenon of h;> j)eralg(‘sia sliouhl not be taken as pathognomonic of 
any one disease, but rather should be used as an aid in confirming 
or contradicting the conclusions arrived at by other means. 

Tenderness ])roduced on deep palj)ation is more reliable and 
helpful than that produce<l by sup(»rficial pal})ation. Where ten- 
derness is being sought for, the ndationshij) of the pelvic viscera 
to the anterior abdominal wall should be borne in mind. The 
uterus lies deep in the abdominal cavity, and the tubes likewise 
are deeply placed. They are in intimate contact with the i)erito- 
neum. Any inflammation of these viscera quickly spreads to the 
surrounding tissue, and, because of the abundant lymphatic sup- 
ply, the area of involvement is much greater than is aj)parent. 
This is the reason that the tenderness is much more extensive in 
these inflammatory conditions than one would expect from the 

type of lesion. 

* * 
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A iiielliorl of eliciting abdominal tenderness in tubal dijsteaae 
is to make i)ressure with the hand, with a slowly p^ogressivB^ 
doAvnward motion, in the iliac fossa, so as to pinch the tube and 
ovary hctAveen the liand and the pelv’ic wall. As soon as the ovaiy 
and the lube are eauglit ihe patient makes an outcry, and the, 

lower segment of the rectus muscle 
becomes rigid. This sign cannot 
always be* (dieited, for in some cases 
rigidity of the rectus is so great 
that it is impossible to press the 
liand into the pelvic fossa. A 
nH‘tlio(l of making use of the ob- 
servations of Mackenzie, that “the 
niiis^nilar lissnr^” and of Lennan- 
der that “llie snbperitoneal tissues” 
are tender in visceral disease, is to 
place Ili(‘ hand jialni downward on 
th(' upper ])art of the thigh, and 
lli(‘n, witli tlio lingers slightly 
Hexed and dt*])ress(»d into the flesh, 
to draw Ihe liand njiward over the 
abdomen. As soon as the fingers 
pa-^s above Ponjiart’s ligament, and 
a drag is made n])on tlie abdominal 
muscles and periloiieal tissues, the 
jiaticmt coin])laiiis of pain. These 
signs are only confirmative of other 
symptoms and are not to bo con- 
sidered of jiathognomonic value. 

Til this conned ion, the areas of tenderness, as found by Donald 
and Jdekley (loS, p. 4H4) in pelvic viscera] disease, are of 
interest. TIkw found that, by pinching the skin between the 
fingers, or by making slight pressure upon it, certain areas or 
points were more sensitive than others. Each of these areas 
seems to have a certain definite relationship to a visceral organ. 
The area connected with the ovary is slightly below the umbilicus,^ 



Fig. 109. — I’oints ov Tkndkr- 
NEss \s I'Ilicitei) n\ Donald 

AND Lu’KLEY (biS) IN OVA- 
IIIAN, TuDAL, \ND rTEUJNB 
Di.se\si:s. 

ov, ovarian t(‘nderiu\ss; ov', ac- 
cessory ovarian tcndcrni'hh; T, 
tubal tcndcriK'Ns; u, uterine 
tenderness; if, accessoiy uter- 
ine tenderness. 
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^' and about two inches to one side of the median line. It lies on 
,\tlie intersection of a line joining the umbilicus to the anterior 
' superior spine, with a line lying on the outer border of the rectus. 
^At this point the eleventh dorsal nerve ])ierccs the sheath of the 
' rectus and becomes superficial, so that, b(*eause of its exposed 
position, pressure may easily be exertc‘d upon it. There is also 
found an associated area of t(‘nderness on the lateral wall, at the 
point where the lateral cutaneous brau(*h of tlu* (‘h'veuth nerve 
becomes subcutaneous. The ar(*a ass(K*ial(Ml with tnbal disease is 
found at the intersection of the horizontal liiu' joining the two 
anterior spines with the ontcT margin of the rectus sheath. It 
corresponds to the point of emergence <»f tlu* tw(‘irth dorsal nerve. 

The uterine area is locatcnl oven* the* inguinal ring.' At the 
internal ring the ilioinguinal nerve cniters the' canal and becomes 
superficial. Other annis of tenideriu'ss ass(K‘ial(‘(l with the nlerns 
are: (1) inimediatidy bedow Ponpart's liganuuit, wh(‘r(‘ i)ressnrc 
on the anterior crural is ])ainfnl; (2) an area exlenidiiig from 
the outer margin of the erector spiiue muscl(‘ to the gluteal re- 
gion, following the posterior divisions of the first three lund)ar 
nerves (this area gcnierally is associal(*d with disease of the 
body of the uterus) ; (»‘l) in some cases also tli(*re is a tender 
area over the sacrum from the second sacral v(*rtehra to tlie coc- 
cyx. This area extends laterally, and in (*xtent corn^sponds to 
the posterior primary divisions of tlu* mid-sacral mu’ves, and may 
be present in diseases of the cervix uteri. 

The most responsive of all th(*se ‘areas to disease of their asso- 

1 Re^artliTijr the cause of temleriirss lit tlio internal inguinal ring, two 
theories arc gi\en: (1) the iiieehanieal, and (2) the reflex iicurulogical. In 
regard to the former, the points apparently in its favor are the dragging nature 
of the pain, and its location at a |)oint where the broad ligaments arc inserted. 
This would be of considerable value if, in all cast's in which the pain is present, 
a dragging on this section of the abdominal wall were made by the broad liga- 
ments, or if, in all cases in which dragging is found, pain were present. Many 
examples of each of these states without pain production at this point can be 
found, and their profusion raiher negatives the value of this deduction. On 
the other hand, it has been found that electrolysis of the uterus will produce 
pain in this same area, without any general disturbance of relationship of the 
other organs. This would indicate that if, in all cases, the pain is not pro- 
duced '•r^flezly, at least in every case it is capable of being so produced. 
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ciated organs is the ovarian, while the uterine area i$ the 
responsive. 

A bimanual vaginal examination should be made on 6vef5f\^ 
patient who complains of pelvic pain. Often the tube can be fhlt 
through the abdominal wall to be enlarged and tender; even tender* ’ 
ness of the ovary can hornetimcs be elicited. When pressure 
is made uj)on either of these, reflected or referred pain will 
be felt in the cutaneous areas associated with them. During the 
vaginal examination the Angers in the vagina should push the 
cervix from snh* to side. Jf the adju^xa of one side are diseased, 
pain is eomplaiiKul of in that sid(‘. In case of adhesions pain is 
produced when the position of the uterus is such that the adhe- 
sions are put on tin* stretch. Acute inflammatory conditions are 
painful either on ])ressnre or on traction. Th(‘ pain is felt on 
the side mani|)nlated, and is produced either by pushing or 
by rotating the uterus tow.ird the o])posite side or by pressing it 
against the diseased tissues. Jiotation of the uterus may bo ac- 
complished by using tlie c(*r\i\ as a fulcrum to make pressure in 
the direction opposite* to that in which it is desired to have the 
uterus turn. Pain on drawing the c(*rvi\ forward and downward 
may Ik* due to a short, sensiti\e, uterosacral ligament (-Novak), 
inflammation of the parametrium, or recent ut(*rine adhesions. 
According to (Jarrigues (103) pain is i)r()dueed at the side of 
the second sacral vertebra by pressure on the corresponding utero- 
sacral ligament. 

Diagnosis of Pelvic Diseases. — Of value in the diagnosis of 
pelvic diseases are: 

(1) The history of the case, which should always be carefully 
reviewed. The manner of the onset of the present symptoms 
and their duration should be defined. It should also be deter- 
mined if they came on after a suspicious intercourse. Yet the 
absence of such a history should not be of too great influence in 
the forming of a diagnosis. For in many cases of pelvic disease, 
gonorrheal in origin, the patient has innocently acquired the 
coccus from an impure husband, and does not know of her affec- 
tion, so that a negative history is but of slight value in forming 
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In oth^ puerperal sepsis is the cataise of the trouble, 
'proportion of pelvic lesions come from other causes than 
aboye is rather l^artf to decide^ but the common opinion is 
it is very small. The non-specific lesions causing pain are 
ttitaor, tuberculosis, etc. 

(2) After a history of the onset a good description should be 
obtained of (a) the character of the discharge, and (b) the type 
and character of the menstrual flow. In sp(»cific infection the 
vaginal discharge generally is thick and crc^aiiiy, and if the disease 
has to any extent invaded the uterus is usually of a foul odor. 
A mixture of blood may indicate (unl(*ss it occurs at the men- 
strual time) an eirdoinetritis or e\traut(*riue ])r(guaiicy. A slight 
whitish discharge before or afttr the meiistriuil p(*riod is of no 
diagnostic value, as it is a cominoii occuirieuco in many normal 
women. The vaginal discharge should always l)e examined mi- 
croscopically in order, definitely, if possible, to identify the caus- 
ative germ. 

Because it is so common, and occurs in so many ways, it is 
very difficult to derive* any useful information from menstrual 
disturbance; but change in its chaiact(*r is of great significance in 
extrauterinc pngnancy, canc(*r, fibroid, and jiclvic inflammation. 

As predisposing factors to th(* pro<luction of pain in tubo- 
ovario-uterine disoi<lers may be mentioned anemia, severe or pro- 
longed illness, d(»prtsHing numtal influences causing a lessened 
psychic resistance, and staivation. Before passing on to a more 
special consideration of the ])ain-])henomena in the special or- 
gans composing the jielvic visc(»ra, it is well to consi<ler in a 
nervous, high-strung woman the possibility of the* ])res(*nc(* of 
hysteria. In this condition many other criteria and indications 
of involvement are pres(»nt — for instance*, the eye })henom(*na and 
the areas of anesthesia and hyperesthesia present in oth(‘r jiarts 
of the body — and even though a severe pain may be complained 
of over the region of the ovary (the so-called ovarian n(*uralgia), 
it is not associated with such severe local abdominal rigidity as 
are organic lesions of the ovaries, tubes, or uterus. 

. Aj^r this brief survey of the principal causes for pelvic pain 
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and the arcus in which it is found, it is well, before a more de- 
tailed dcscrijitioii is undertaken, to offer as a caution to' those 
who consider only the symptoms and not' the patient, Novak’s 
waniin.!;. He says: “The gynecologist must learn to look on 
pain as tin* resultant of two factors, the lesion and the patient; 
arni in onlc‘r to arrive* at an intelligc’iit appreciation of the true 
sigiiitieance of pelvic ])ain In* must study both these factors with 
e<jual fidelity.” 

UTERINE PAIN 

As a slijrht re\ iew of what has ])roce(‘ded, let it 1x3 recalled that 
th(* uterus is siip|di(‘d l)\ two s(*t^ of iu‘rves, the cerebrospinal and 
the synipath(‘l i(*. 'Ida* <‘crebrospinal m rv(‘s are d(*rived principally 
from fh(‘ H‘(*on<l, third, and fourth saf*ral n(‘r\fs, and su])ply the 
lower s(‘i»m(‘nt of the* ut(‘rns. It is owdng to the stretching of 
th(‘^e n(r\(s in labor, and pn*ssure u])on them by cicatrices and 
tlu* like*, that pain is fell. A1 m)\(» the (*(‘r\ix the muscular tissue 
is supplied by sMU])atli( I i<* ner\(s from the hy|)ogastric plexus. 
Tlu* ner\es formiiii; this |>b \us arc* d(‘ri\ed ]>rineipally from the 
tenth, cle\(*ntb, twelfth dorsal, and (irst lumbar, the third and 
fourth sacral, and, at tim(*s, the tlrst and second visceral sacral 
segments. 

Tli(*r(» s(*(‘ms to be* some r(*lati<»nship between the uterine and 
the n.isal muceisj, for, aevording to (Mirobak, tlie*re is “aj)parently 
a connection betwe*eii the* two organs, and ]>ains of a genital type 
can be re*lie*\e*d or sto])])e*d b\ tlu* application of cocain (5 to 10 
])er e*e*nt., a fe*w' drops on e*otton) to the sej)tum or tlu* low^er tur- 
binate Imuu'.’’ lie found that “lalnu’ w'as made l(*ss ])ainful. and 
in one instance* eM*n painle*ss.” However, this might have been 
the result of sugge'^tieui. Yet it is a fact that smell and the 
gcn(*sic sensibility are coniu*cte*d in a vari(*ty of w^ays. 

Character of Uterine Pains. — Uttrine pain has certain charac- 
teristics, namely, it is of irregular intensity; at times it may be 
constant and remain so for some time; or the constancy may be 
interrupted by a viol(*nt })aroxysm, and the pain may then as- 
sume the type of a colic. In fact, it is this colicky, cramp-like ' 
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manifestation which makes uterine «pain so oharacteristiv. 
other characteristic is its intensity, for t]be uterine paixj ^ttlir 
of the most intense that the human organism endures. 
cially is this true of labor pains. In most cases uterine disoi^tar 
causes a j^ain in the* back ; in fact, a dragging pain in the bade 
is said to l)e eliaracteristic of uterine disorder. The pains due 
to disease of tli(‘ uterus will not at this time be minutely con- 
sidered. Later the ditiereiit pains and the factors producing 
each will be discussed. 

The disorders of the uterus eausipg pain arc: (1) neuralgia, 
(2) displace nieiit, functional acts (as menstruation, preg- 

nancy, and childbirth), (4) inflammation (as endometritis, me- 
tritis, peri- and paranudritis), and (5) new growths. 

Neuralgia. — Neuralgia of the uterus is often (as was said when 
the term was used in speaking of pains in other organs) but a 
cloak for ignorance. That neuralgia may occur in the uterus, the 
same as in other organs, cannot be doubted ; but, even so, the term 
is generally used by the attending physician to hide his lack of 
diagnostic skill. A diagnosis of neuralgia should be made only 
after a negative search for lesions of sufficient gravity to cause 
the pain. Neuralgia is fre(pieutl;V a term wrongly used in speak- 
ing of the jiain due to endometritis, etc. 

Displacement of the Uterus. — Disjdaccunent of the uterus, of 
itself, does not jirodiicc any severe j^ain, though it is frequently 
the cause of the aching in the back, so common in this disorder. 
This aching is due to two factors: (a) the drag upon the liga- 
ments attaching the uterus to the pelvis, and (b) the congestion 
of the uterus from partial obstruction to the return blood flow 
in the broad ligaimaits. The displacement, of itself, produces a 
direct pain, Iwalizid in the tissues deep in the back. Unless con- 
gestion is excessi\e the pain, the result of displacement, disappears 
on replacing the uterus in the normal ])osition. However, if the 
congestion is excessive the pain does not disappear so readily on 
the correction of the mechanical defect, because it takes time to 
eradicate the changes which have taken place in the structure of 
the uterus following a long-continued congestion, and which hare 
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as oausatiye factors of pain production. When con^ 
and structural changes occur, sensory disturbances in 
!^[iead^s zone also appear, and persist until recovery has taken 
In some cases, where the uterosacral ligaments are par- 
IdiOOlarly sensitive, a slight drag or pull upon them by an en- 
larged uterus, or by the examiner, through traction made on the 
cervix, will produce a very severe ])ain. 

Character of the Displacement Pain . — Displacement produces 
more of an aching in the back than an actual pain. In some 
cases, where the displaceiiK^nl is (»\cessiv(‘, as in comjdeto pro- 
lapsus, traction niay be made upon som(‘ of the nerves arising 
from the sacral plexus. When this h.ij)|)ens pain occurs in the 
distribution area of these nerves (sacral plexus). In fact, under 
such circumstances, any of the nerves ])assin^ thr«)ugh the* pelvis 
may be interfered with and jiam bo jiroduced. I'lu* ]>ain of dis- 
placement is made worse on walking, esjiecially should the dis- 
placement have be(»n transformi'd into a jirolapsns. The pain in 
retrodisplacement is eased only by lying on th(‘ abdomim and is 
increased by lying on the back, while in iirohqisus, ease comes on 
lying down in any position. On the oUkt hand, all changes of 
position are painful if adhesions bind the iit(»rus to adjaci nt struc- 
tures. Theui the jiain, instead of Indiig entirel> of uhudne origin, 
is modified by that due to disturbances in otluT closely redated 
organs. Anterodisjdaceineni is nol as jiainful as ndrodisjdace- 
ment, possibly because the anterior dis|)lac(‘ment occurs in 
younger people in whom the pelvic. structures have not been in- 
jured by childbirth, and in whom otluT asswiated change's are 
not so likely to Ix' prew'iit. In relrodisplactirient defecation is 
sometimes painful, while in displacements of the anterior type 
there are often both complaint of pain during defecation and a 
frequency of urination. In anterior displacements there may 
also be a sense of pressure or of aching liehind the symphysis 
pubis. 

Displacements are among the common causes of dysmenor- 
rhea (Herman, Kelly). In displacement there often is an angu- 
latitgi of the cervix, so that, during the menstrual period, the 
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blood and membranes are not so easily discharged, because of llie 
narrowing of tho canal, due to the angulation. As a cona^^ 
quence, the* menstrual dis(?harge from the uterus is hindered, ai^' 
uterine colie rcisults. 

Functional Disorders of the Uterus. — The principal functions 
of the ulerus are menstruation, ])regnancy, and childbirth. The 
first two shonld lx* painless; bul unfortunately, as a price of our 
higlier civilization, the wnniaii liiids that frcMjueiitly, instead of 
these being pen-iods of \v(‘ll lM*ing and eon1(*nt, they are, because 
of tlie frightful pain and distr(*ss which she suffers, periods of 
dr(‘ad and dismay. 

Among savages, menstruatimi is generally 
without |)ain, and even among those* of higher civilization it is fre- 
(]uent*to find the mensi's <*oming on without distress. Yet, as civ- 
ilization advances, and <iur wmneii mount tlu* ladder of indolence 
and ease, pain and distress gradually become' more and more 
ju’ommnee'd, until, at the summit, in our latter-day civilization, 
wemian is incapacitate'd for a greatc'r ])art of Imt time by condi- 
tions which ordinarily >hould cause but slight, if any, incon- 
venieiK'c. 

Painful meiisl ruation is ternu'd (h/siDChorrlivn. IToldon ana- 
lyzed the hi>t(»ri(S of one lbi>u>anfl conseeutiv(' cases of abnormal 
l)elvic conditions with refen'nce to tlu* occurn*nc(' of this syini> 
toni. As tlu* result of bis observations he |>r(*si*nts the following 
conclusions : 

“Dysnu'iiorrlK'a is prt'sent in 17 ])cr cemt. of all gynecologic 
hospital patients. In about i?‘> per <'ent. of tho entire number it 
sec'ins to 1)(* detiiiitely (*aus(*d In* certain abnormal eouditions of the 
j)elvic organs. In -J'J p('r cent, of the entire number it is present 
ill eonjunetion with sueli comlitions, but is ajqnireiitly not caused 
by them. Tlu' patliologie eouditions which are most frequently 
seen as the causes <d‘ dysmenorrhea are: 1) retrod isjdacemcnts of 
the uterus, (2) ])elvic iullammalory disease, and (3) myomata. 
These three eouditions aecouut for nearly HO per cent, of all the 
dysmenorrhea which is caused by pathologic conditions of the 
pelvic organs. Ketrodisplaecment accounts for 41 per cent., pel- 
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Vie intiaminatory disease for 37 per cent, and myomata for 11 
pel* cent Of nulliparous patients with retrodisplacements causing 
a^ptoms, 86 per cent, have dysmenorrhea. The frequency of this 
^association leads to the concKision that the abnormal position causes 
the dysmenorrhea. In retrodisplaccmenla occurring after child- 
birth it is much less common; 25 ])cr cent, of multiparce with 
retrodisplacements have dysnicnorrh(*a, which is at)i)arently caused 
by the malposition. Of all the patients with j)elvic inflammatory 
disease, 31 per cent. hav(‘ dysnienorrliea, which is a])parently 
caused by the condition. Of all the* case's of myoma, 20 per cent, 
have dysmenorrhea a])])arently caused by the tumor.” 

During tlie normal menstruation the utcTiiu* muscles undergo 
a slight contraction, hut not of sufHci(*nt sirengih to be f(*lt as such 
(Winter, Menge). Tho factors that would cause the normar con- 
traction to become abnormal, either in n'gard to ibe tinu' or tho 
strength of the contractions, are: some hindrance* to the* (‘Xpiilsion 
of the menstrual blood (as a contract(*d os ut(*ri ), an inflammatory 
thickening of the endometrium,^ or a faulty position of the 
uterus in which it is fl(*x(*d and the* c(*rvical canal is angulat(*d. 
Stenosis of the external os is not as fn'cpji'nt a canse* of |)ain ])ro- 
duction as is stenosis of the int(*riial os. Winter says that he has 
occasionally seen collections of blood Iwhind the (*xt(*rnal os suffi- 
cient to cause ballooning of the c(*rvix without causing the l(*ast 
pain. 

Dysmenorrhea, when due to cervical sfeiiosis or angulation 
from whatever cause*, is generally r(*liev(*<l by ])regnancy. If the 
dysmenorrhea Ikj entindy mechanical, or be due to some struc- 
tural defect (either a narrowing or c(aitraclion of tin* cervix, or 
an angulation of the same from a faulty position of tho ut(*rus), 
it is found that the menstrual ])ain dates from the ])eriod of the 
first menstruation or from the time of some oj)erativc interfer- 
ence. It is very characteristic, in that it begins only a very short 
time, a few hours, before the blocjd commences to flow, and con- 

iTheijhaber claims that 25 per cent, of all rases of dysmenorrhea are 
caused by a stenosis of the cervix, either congenital or acquired. Theilhaber 
also slaims that in hysteria a contraction of the circular muscular fibers of 
the cervix*inay occur, causing a stenosis and consequent pain. 
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tinues as long as the blood flow is active, and tiien oeaae^ 

■ abruptly as it came on. All other forms of dysmenorrhea ga&eis, 
ally start a day or two previous to the flow, and are the reatdt^ 
of the j)(*lvic c*oii^»ostion incident to the flow. If anteflexion 
suspected as th(» cause of the dysmenorrhea, to make the diag*^*^ 
nosis certain it is necessary that there should be present a freely 
Tiiovable, normally <level(>|K*d uterus, in permanent, rigid ante- 
flexion, in a ])crs<»n who is neither nervous nor hysterical 
(Winter). 

Jn some cas(*s congestion of tlu* endoinetriuin, incidental to the 
menstrual flow, may block up llu* c(M*\ical passage, and the expul- 
sion of the utcriiK* contenis is dittlcult. 

t^pasinodic (onlnt( hon of tlie cervix is a frequent cause of 
uterine ])ain. Tlii'^ ^jia'^imxlic coni raci ion, ac(*ording to ITerman, 
is due 1() the fact that Ibe nt(‘rin(‘ cenhu* in the cord, or in the 
synijiathclic snmIciii which regulates the* nio\(‘ni(*nth of the genital 
canal, is inij)<‘rf(*ctlN (l(‘\(‘lop(‘(l. Tlu* \agiua, iit(*rus, and Fallopian 
tiilx'S are nniscular organs like the inl(‘stinc. During the sexual 
orgasm there is coordinated nniMMihir action of these organs, the 
object being to h(*lp 1h(‘ omiui from the tub(‘ and the spermatozoa 
from the \agina into the uterus. In a normal, j)ainless men- 
struation there is aNo a coiirdinated a(*tion, th(» body of the uterus 
contracting and the cer\ix dilating, so that the* m(*nstrual flow is 
expelled ^^ithout pain or difficulty, in this neurotic variety of 
dysmenorrh(*a the' natural dilatation, because of changes in the 
cord or s,Mnpatln*tic ganglia located in tin* cer\ix, is absent; and 
as a cons<M]uence the contractions of the uterine boily are mor- 
bidly violent and jiainful. The only ])h\sical sign observed in 
these cases of dNsmenorrhea is difficulty in dilating the cervix. 

Another cause of d;\ sin(*norrhea is hindrance to the separation 
of the d(*cidual membrane. Owing to deg(*n(*ration or disease the 
endometrium may be difficult to separate entirely. Parts of it, 
not being entirely free, lie loose in tlie uterine cavity, and may 
cause repeated and violent contractions of the uterus. Endome- 
tritis is one of the most common causes of this condition. Memr 

€ 

branous dysmenorrhea gives rise to lar^, free masses of mein- 
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tissue in the uterine cavity, and it is the effort of the 
” to expel them which probably causes pain.^ 

Endometritis dolorosa is the name given to an endometritis in 
j^hidi severe pain is present ; but here again the pain is due to a 
« joompression of the uterine nerves, for as soon as a dilatation of the 
cervix is performed the pain vanishes (Sneguereff). 

Maldevelopment of the utems acts as a cause of pain during 
menstruation. In these cases the uterine cavity is so small that 
during menstrual cong(‘stion the two Avails l)ecoTue so swollen 
that they completely block up the opening and the blood and men- 
strual debris cannot be diseharged. Wintt*r accounts for this 
form of dysmenorrhea as the result of refl(‘\ contractions of tho 
uterine musculature, tlu^ reflex in turn being Ihe r(‘sult of in- 
creased pressure in tin' utc'rino vessels; the increased pre;^suro 
being due to the facts, that the \(‘ssels are 1 (m> small to allow for 
the accumulation of the blood, and that llu* cavitv of the uterus is 
too narrow to permit the nwessary degree of swelling of the * 
mucous membrane. 

Hyperesthesia of the muscles (utcTine) and of tho uterine 
mucoua membrane may also lx* present. Th(‘so may cause con- 
traction of the uterus during nuuistruation, \vh(‘n otherwise the 
menses would hav^e becui normal. Such is the case in those indi- 
viduals of a neurasthenic natun*, in whom we so often find a 
marked dysmenorrhea. Very frequently this variety of dys- 
menorrhea is also found in those of nslnced vitality. 

It may be that in sonu* of these patients the receptive state 
of the nervous s;^stcm is also in a peculiar irritative condition in 
which it responds to lighU^r stimuli than ordinarily would af- 
fect it. 

In cases of this character the pain is not relieved on lying 
down, as it is when the dysmenorrhea is of congestive origin. It 
generally begins wdth the flow and is of very short duration. The 

1 Painful areas, present in one case, \%ere (Sneguereff) the tuberosity pubia 
on each side, the inner surface of the thighs, the renal plexus on both sides, the 
solar plexus, the rectum (*) and the anterior superior spine. Perineal areas 
were the emerging point (1) of the ilioinguinal, (2) of the sup. int. cutan., 
god (3) of the pudie. 
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individual spasm lasts about one minute and recurs wilih 
the frequency of labor pains. This type often arises after 
of painless menstruation. 

Polypoid growths inside the uterus may, by hanging 
obstruct tlio cervix, and thus, by a ball-valve action, be a cause 
of j)ain. 

Ovarian dysmenorrhea is a term used to define "the pain pro- 
duced in the o\ary from the eongestion incidental to menstrua- 
tion. It occurs b( fon* th(‘ flow comrn(‘nces and ceases as soon as 
it becomes j)rofuse. 

J'ossibly a /issmnd slate of endonielrium at the internal os 
may also cxcil(‘ such a S|)asm of tlu^ uterine musculature as is 
produced in tli(‘ sjiliinctcu* in anal fissure. A si)asm of this type 
is iiicseased l)y coiu»(‘slion of tln^ tissues. It i*- given as a cause 
of pain l)y K(*ating and (^»e. 

Wint(T, aft(‘r a car(‘ful review of the subject, gives the fol- 
lowing very cl(*ar conclusions in n^gard to menstrual pain, namely, 
that it is necc'ssary, in ordcT that th(» natural ])roce8s may run a 
painless course, that ^‘notliing interfere with maturation and rup- 
ture of the follicles; that the cong(‘stiou in the ut(‘rine wall does 
not meet with r(‘sistan(*(‘ from infiltration of the tissues; that the 
mucosa be en])able of swelling and of taking uj) the extravasated 
blood ; that the si/e of the uterine cavity be sufficient to accommo- 
date the swollen mucous immbrane; that the menstrual blood 
esca])e r(*udily from the c(*rvix, and that the congestion of the 
tubes and of the iKM’itoneum take place in normal tissues. In addi- 
tion the iH'rvous systdii must possess a normal degree of irritabil- 
ity and the ])sychic function must be normal; otherwise the slight 
alterations wdiich take jdace in the nervous system during normal 
nuuistruation inav be abnormally exaggerated” (Winter, Clark’s 
translation). 

Keferred hyperalgesia in the uterine segments is very com- 
mon in all these conditions which produce uterine pain. Pain in 
the breasts is also a fretiiient accoini)aiiimcnt of menstruation. 
It generally precedes the menstrual discharge by a few days. Be- 
cause of this breast pain, breathing’may be painful. 


yw 



XTTkiBIKE PAIN 73& 

it may be stated that menstrual pain may occur 
during, or after menstruation. When it occurs (1) be- 
menstruation, it is due to hindrance to the discharge of 
" ^|^9od from the uterus because of (a) narrowing of the lumen of 
W cervix, the result of a stenosis which has taken place from a 
chronic inflammation of the ondometriuni, or from an angulation 
of the cervix* from a flexion of tlio uterine l)ody on the neck; 
(b) blocking of the lumen of the cervix by a blood clot or by a 
piece of endometrium; (e) obstruction to the menstrual discharge 
by a foreign body (as tumor) ; and (d) elironic inflammation of 
the ovary, which has caused a thickening of tlu' tunica albuginea, 
so that the Graafian follicle, because of the' thiekiu'ss and tough- 
ness of this layer, has great diflieult> in peuc't rating to the sur- 
face; congestion results, and this streteh(‘8 the peritoneal coat and 
causes pain; (2) (hiring menstruation, it is generally duo to 
chronic endometritis; and (fl) after incnistniatiou, it is due, as 
a rule, to iiiflaniiiiation of the adnexa. 

Inter menstrual pain is the uain(‘ gi\en to a pain which 
generally comes on about the middh^ of tlu' mid-ineustnial period. 
It usually lasts for two to four days, though it may jiersist till 
the next menstruation. Several theories liav(' been advanced as 
to its causation. Among the most n^asonahh* are: 

(1) That it is due to the retardation of the outward passage 
of the Graafian follicle temard the periphery, by souk* eliango in 
the ovarian stnniia; the r('sult«mt eong('stion and tension pro- 
ducing pain. 

(2) That in eases of o\ariaii adhesions the [lain is due to the 
traction made on these adhesions 1)> recession of th(» ovary after 
each menstrual period. This rc»eession lu'cessarily reaches its 
climax about the middle of the interrneiistriial period fllecd). 

(3) Circulatory changes in the ovary, causing ovarian conges- 
tion, may also produce intermeijstrual jiain (Sheill). 

The pain resulting from these factors may vary from a dull 
ache to one of great intensity. It is generally reflected to the 
ovarian region, on one or both sides, or it may be felt alternately 
• on either side. ^‘It comes on about the twelfth to the fourteenth 
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day after cessation of the menses. It lasts for a day or two^ h « ^ 
often accompanied by a discharge of clear fluid, and is followed 
by a period of rest or complete cessation of pain up to the onset* 
of the next period” (Addison). Change of position does not 
influence the intensity or character of the pain. On examination, 
in many cases, no lesion can be found. 



Fig. J7().— Areas of IIipeuamjesia in a Woman Two Months Pregnant. 
Tlioy rei)rosenl the lOlh and 11th dorsal zones of Head. The maximum 
point of tenderness is in the lOtli dorsal. The zones did not extend 
iiiiintiMTuptcdly around to back. Tenderness and h^^peralgesia were 
present o\er the eorresponduig spines. These areas of hyperalgesia 
very likely are due to traction exerted on the ovary and tube of the 
left side by adhesions. 

Pregnancy. — In a normal woman pregnancy is entirely free 
of j)ain ; yet, it is common for the physician to be troubled by the 
complaints of his jmtients who are with child. The causes of 
pain during the gravid state are: 

(1) Pressure upon adjacent and associated organs, as the 
tubes, or ovaries; (2) traction on adjoining structures by adhe- 
sions; (3) the weight of the organ itself, which, even though nor- 
mal, may drag upon neighboring structures and produce discom- 
fort and distress; (4) in some cases, the projection of a fetal part 



M UTERINE' PAIN 737 

jr"'‘ . . . 

mtp ilbe uterine wall; (6) intestinal coils may drop beneath the 
causing a partial strangulation; (6) should the ovary be 
irirrhotic, the corpus luteum, when it begins to enlarge, is com- 
^pressed by the nondistensiblc connective tissue, and dull, aching 
pain ixL the ovarian zone results; (7) partial obstruction to the 
bowels may occur during pregnancy, owing to some of the intes- 
tinal coils being caught between the iilonis and tho surrounding 
parts; (8) obstruction to one or both ureters may occur from 
pressure by the uterus, and thus liydroiu^phrosis, with its conse- 
quent pain, may result. 

The case given below illustrates tb(‘ produeiion of pain due 
to a partial obstruction of the bowels. It migbl, also, be taken 
as an example of pains produced by ovarian and ufc*rine conges- 
tion, the pains early in pregnancy being dm* to tho congestion, tho 
colicky attacks, lab^r in the pn^gnanev, b(*ing tho riisnlt of intes- 
tinal colic. The early pains of which tho pati(*nt coinidained 
began about the second Avoek of j)r(*gna7icy and continu(*d inter- 
mittently. They wore colicky in typo and w(*ro loca1e<l in tho lower 
abdomen. Tho individual attack was produced by tlio patient’s 
moving, especially by lior turning on the right side. During the 
attack she was doul)l(*d up, with tho knees flexed, and the abdo- 
men was tense and rigid. The hands were clinched and wcire 
pressed tightly into the snprajnibic region. The faee was drawn 
and the eyes closed. The individual attacks lasted alK)ut thre(i 
minutes. 

These colics appeared at irregular intervals, ranging from a 
few days to one week; sometimes they appeared more frequently, 
several in a day. After being present for six weeks, they disap- 
peared and the patient then had neither y)aiii nor colic. A vaginal 
examination disclosed a retroflccted, enlarged uterus, about two 
months pregnant. The attacks ceased when the uterus rose above 
the pelvic brim. 

It is just possible that in this patient a part of the intestine 
had been caught under the displaced uterus, and that its lumen 
* was co;Qstricted, the severe colic of which, at times, the patient 
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complained being due to the effort of the intestine to force 
contents beyond the constricted portion. ^ 

CiiinDBiuTrr. — Like menstruation, childbirth natuxip^^^ 

should bo a painless process. It is only as culture advancibe 



Fig. 171 . — Ph^nomlw Accompanying Tubal Disorders. 

The uterus was at this tune above tJie pelvic bum and the ovary was free 
of its coininession, yet the tube in the iiH^antiine evidently has become 
injuied and caused tlie above phenomena H>j)ei algesia was absent. 
A few Meeks aftei the above phenomena was dehned, all pain and dis- 
comfoit ceased, and the jiatient had a normal delivery 
A — ^Area of local tendeiness, also aiea ot pain to deep picssure. Superficial 
piessuie IS not painlul, neitliei is muscular pressure. 

B — Aiea of ma\nnum tendeimss to deep ])ressurc. 

C — Area of pain to deep piessine 
D — ^Area of maximum t(*ndeiiiess. 


that the labor becomes painful, for in women of primitive races 
pain is absent. Savages of a low d(»gree of civilization are gen- 
erally but little troubled bv parturiency. The reason is that, 
although amonc: primitive people the contractions of the uterus 
are as severe during childbirth as they are ^mong civilized races, 
yet, because of the easy dilatation of the cervix,^ they do not 
1 Why this should be is as yet unexplained. 
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Among observers it is gene^rally agr^d that pain 
contraption is not due to the contraction of the muscle 
is the result of the restraint of this functional activity 
I^I^CClvical obstruction. This cervical obstruction is not so promi- 
among primitive people; tlierefore tiiey have less pain. 
When dilatation of the cervical segment occurs easily, pain is 
absent. 


At the present time, though rare, pain may lx* entirely absent 
during labor. Allen explains this absence of pain as being due 
to the relaxation of the parts by nature, while Young claims 
that sometimes at the acme of labor there is a physiological anes- 
thesia. A peculiarity that has been noti^d of the i)ains occurring 
during labor is that, instead of being in the normal locations, they 
may, as in a case soon by the author, be radiated from the thigh 
to the knee. In this case the pains wore excruciating and occurred 
synchronously with the uterine contraction, as was veritied by ab- 
dominal palpation. In this respect the words of (Jranville, whose 
remarks hold true to-day, may be quoted. Tl(» says: 

^‘Sensations of pain experienced by tlu* ])arturient woman are 
not invariably synchronous with what, for want of a better name, 
we term the pains of labor; and from this and other premises, 
for example, the circumstance that they are commonly referred 
to regions more or less remote from the contracting uterus, or the 
dilating external passages, in which the real seat of j)ain might 
have been supposed to be located, T deducted that the pain attend- 
ant on labor is neuralgic in character.” 

Labor pains, when i)resent, are as a rule first felt as a drag- 
ging or aching in the back, low down in the lower lumbar region. 
In some there is prc'sent a sensation as though thc‘ back were 
breaking. At this time (the first stage* of labor) the pain corre- 
sponds to the early stages of cervical dilatation. Later, when the 
uterus commences to contract and the cervix begins actively to 
dilate, pain is felt over the sacrum and coccyx in the second, 
third, and fourth sacral areas, and sometimes in the first and 
^eoond sacral areas (Head). When the cervix has dilated, and 
ihe contractions are forcing the head through the pelvis, the re- 
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ferred pains are felt in the tenth, eleventh, and twelfth' 
and first lumbar areas. These are the areas in which paifl'is ^ 
post partum, when the uterus is forcing out of its cavity tiSe 
residual clots. • ’ • 

After labor and during the puerperium, if subinvoluti^ 



Fig. 172. — Aheas of Referred Pain in a Case of Labor. (Head.) 

A — Dilatation in the second stage of labor. The pain is in the 11th dorsal 
segment and is due to contraction of the uterus. 

B — Hyperalgesia is present in tlie 10th, 11th, 12th dorsal, 1st lumbar and 
3d sacral, jiosteriorly present after the effort of the uterus to expel 
post-partuiu clots. 

should occur, a feeling of weight and of dragging is felt in the 
pelvis. 

Inflammation of the Uterus. — Inflammation may occur in the 
lining structure (endometrium, endometritis), the contracting por- 
tion (metrium, metritis), and the inclosing structures (perito- 
neum, broad ligaments, peri- and parametritis). ' • 
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pronounced inflammation of the endo- 
hai^ly take place without involving the next adjacent 
^^l^ctpre (metrium), so that the pain due to a severe endometritis 
partakes more or less of the character of the pain due to a metritis, 
if the inflammation is severe and involves the peritoneum, 
the pain has also the characteristics of that due to peritonitis. 
Ordinarily, the endometrium has no pain nor touch sensation, but 
when inflamed it becomes very sensitive. This is of great diag- 
nostic value, and tenderness (endometrial) should bo searched for 
in endometric inflammatory states. This tenderness may bo dem- 
onstrated by means of a sound (Winter). 

The sound must not be too large, and should be carefully in- 
troduced through a previously dilated cervix, and search should 
be made for the sensitive spots. When the sound touches sjich a 
spot the pain may be so severe that the woiuan ‘‘cries out, shrinks 
from the sound, or faints.’’ Should ])ain severe only on the 
introduction of the sound, and on moving it with sufficient force 
to disturb the relations of the uterus to the surroun<ling tissues, 
and not present on gentle manipulation, peri- or parametritic 
inflammation should be diagnosed. That the endometrium has 
pain sensation in a normal case can liardly 1x3 admitted (lioth- 
rock), though in the presence of inflammation, the adjacent layer 
may be so involved by the inflammatory process that it Ixjcoines 
irritable and responds to any irritation with a semsation of pain. 
It is noticeable that the pain sensation in endometritis of ordi- 
nary severity is never localized to the area of ils production, but 
is always referred; but should the inflammation be severe, and 
perimetritis result, and the jieritoiuuim become involved, espe- 
cially if the inflammation occurs near the cervix in the area sup- 
plied by the spinal nerves the pain is localized to the area of its 
production. 

Endometritis also causes pain, having somewhat the charac- 
teristics of labor pain; this pain is caused by the same factors 
that produce labor pains, namely, the contraction of the uterine 
muscle, excessive in the endeavor to force foreign material from 
the cavity of the uterus. The pain is most severe at the time of 
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the menses, though it does not necessarily appea;r at 
but may come on at any time that the secretions collect to 
an extent that, in the presence of a stenosed cervix, their exgvi^\ 
sion requires forcible uterine contractions which are very painful* 

The pain of endometritis is worse on standing than on lyiiig^ * 
down. Teiideriiess on palpation is not present unless the metriuin ' 
and tlK‘ surroimding tissues arc involved. When this occurs, 
abdominal and bimanual pal])aiioii are very painful. If peritoni* 
tis has set in, ])r('asure in llie i)ouch of Douglas produces severe^ 
pain. Idke^\ise, r(*etal ])alpation is very painful. 

Later, as a result of these inflammatory states, adhesions form 
and pain r(‘sults from tlieir drag and j)ull. The areas of reference 
of these j)ains ha\e been <IeseribiMl. 

Cjan i( I j IS. — Eiosioiis of the e( r\ ix cause pain either through 
the &;Mupalhetic ov llie cer(*l)ros|)ina] s\st(ms. When the sympa- 
thetic is in\ol\(*d, the j)aiu is r(t(‘ired lo llie area of distribution 
of the second or thud sacral seginenls, but A\h(n the cerebrospinal 
is involved the jiaiii is refeired g(uierally through the branches 
of the pudic lo the perineum, or to the bladder. When the lat- 
ter reference occurs, there is ji.iintul and frequent urination. 
The involvement of adjacent nen(*s is jirobably the result of a 
lymphangitis which has sjiread from the erosions into the peri- 
uterine fascia. 

J^iAONosis OF T^ndoaii TRi fts. — The folloAving, which are gen- 
erally present, niaj aid in the diagnosis of (‘iidometritis : 

(1) ITemorrhage; eliminate carcinoma, myomata, and tubal 
inflammations^ all internal disorders pioducing it, or local circu- 
laloi’A derangeunenis, such as extrauterine j^regnancy, obstruction 
to th(' return flow by tumors, etc., and it is safe to say, in the ab- 
sence of menstruation, that it is due to endometritis. 

(2) The pain of endometritis is somewhat characteristic in 
that it is much worse* at the time of menstruation. 

(J3) Disediarge of inflammatory products and endometrial 
shreds from the' uterus. The variety of endometritis is decided by 
the history, the onset, the discharge, and the course. 

Ulceration of the cervix, unless it is deep and has produced, a 



UTERINE PAIN 


743 


t^phangitiB, causes no local pain, but a reflected pain is 
W-Qie region over the sacrum and the coccyx and is fre- 
localized to a spot immediately dorsal to the anus. This 
is also very tender to the touch. 

IfjtTBiTis. — ^In inflammation of the muscular layer of the 
^titerus^ pain may be due to the contraction of the uterine musclep, 

" or "to the irritation of the nerve terminals by the toxic products 
of the inflammatory process. It may also be due to the pressure 
exerted upon the terminal nerve filaments by the inflammatory 
products. These pains are refernnl to tli(‘ /one an^as associated 
with the uterus (see Fig. 1()8). Another (*aiise of pain production 
is the spread of the inflammation to llu^ ])eritoneum with involve- 
'ment of the parietal layer. These causes arc' active only in the 
acute cases, for as a rule chronic metritis is without pain (•Theil- 
haber). 

New Growths of the Uterus. — New growths are (*ither benign 
or malignant, lientcjn g}owths are not painful unless they block 
the cervical canal; wluui, during contraction of the musculature, 
pain of the type of a labor ])aiii is felt. This jiain jx'rsists in rhyth- 
mical periods until the* mass has been exjKllcd or until the canal 
has become free. The pain, naturally, would be greater at the 
time of the menstrual jieriods. Growths may also press upon ad- 
jacent structures and interfere with their function and so cause 
pain. They may also press upon the lumbar and sacral nerves 
and cause pain which is referred to the peripheral distribution 
of these nerves in the back and Ic'gs (Donald and Lickley). Pain 
due to pressure from gi'owths, as a rule, is constant. 

Malignant gioivth^ toward the end are always painful, but 
early in their course are usually free from pain. Pain occurs 
only when the growth makes pressure upon the surrounding struc- 
tures, or interferes with the emptying of the uterus, or when the 
tumor cells invade the nerve trunks. Kundrat has shown, in the 
case of carcinoma, that the nerve trunks become infiltrated with 
cancer cells. In other cases pain may be due to the absorption 
of toxins or to the extension of the inflammatory growths (Roth- 
TOck)»*^-Iii all these conditions, when the growth is in the fundus 
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or deep in the cervix^ referred pain in the skin area, associated 
with the particular part of the genitalia involved, is present*' 
Should the cervical canal become obstructed, typical uterine cdlie " 
pain appears. Pain seems, when present, to be more often felt- 
on the left side (Cliampney). 

Fibroids of the ulerus are fairly common. They announce 
their pres(*nce by two varieties of pain: (1) a periodic pain which 
ap[)ears before each menstrual period and is relieved by menstrua^ 
tifui, and (2) an inferinitlent j)ain, which, in the case of intra- 
uterine fibroids, accompanies the menstrual flow. It may also ap- 
pear at otluT times. Some fibroids have also been known to extend 
into the pelvis, and, by pressing on the lumbar and sacral plexis, 
to give rise to ])ain in tlie distribution areas of the involved nerves. 
The gr(5ut sciatic is most frecpumtly affected, and pain in its dis- 
tribution ar(5a is common (Wilson, .‘KJl). 

In cancer of tin* iittnuis, out of sixty-seven cases pain was the 
first symj)tom to a])pear in twelve ((Vaig) ; leucorrhea, in forty- 
five, and hemorrhage, in twenty-two. 

FALLOPIAN TUBES 

Pain due to disease of the Fallopian tubes may result from 
(a) distention of the tubes; (b) inflammation of the tubes; (c) 
adhesion of the tuU's to neighboring structures. 

, Tubal Conditions Causing Pain. — ^All who practise medicine, 
and particularly surgeons, are familiar with hydrosalpinx, a con- 
dition in which the Fallopian tubes contain a considerable amount 
of clear serum. In these cases the uterine and the fimbriated 
extremities of the tubes are blocked, so that it is impossible for 
the fluid to be discharged. Pain may follow this stagnation, 
though the swelling in many cases reaches a considerable size 
before its presence becomes intolerable; in fact, it may never 
cause pain. Yet, because of the pressure exerted upon adjacent 
structures, or because of the active inflammation which is pres- 
ent, pain is frequently a prominent symptom. If the pain be 
due to dragging or to pressure on adjacent structures, it may be;. 
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eased hj ihe patient’s assuming a counter-posture* it be due 
to Spflammation, the increase in pulse rate and elevation of tem- 
perature will help to define the IcNion. When the tube is inflamed, 
’the resulting pain is either reflected (Head zone, see figure) or 
is localized to the area in which it is produced. In the latter in- 
stance the pain is felt in the low(‘r iliac region, and is due to the 
inflammation, communicated to the j)ari(*tal j)eril'oneum from the 
diseased tube. It is of a burning, stabbing character, and may 
be very severe. 

If the pain is the result of an a(*u1(‘ hyixTC'inia, it is of a throb- 
bing character, while that due to chronic inflannnation is of a dull, 
aching type. All inflanied sensitive tissiu‘s ar(‘ l(‘nd(*r to prc^asure; 
therefore, pressure on the tiiluvs will also lu‘ j)ainl‘iil. This j)res- 
Bure on the tubes niav be (‘xertcxl b\ two na^tlaxls. Tlu* first i< the 
bimanual, by wliich ])ressnre is nia(l(‘ b(‘lvve(*ii oiu* hand ])laci*d 
over the abdomen and the ind(‘x or I1j(‘ first two fingcns of the 
second hand inserted into the vagina. With tin* fingers in the 
vagina, the uterus can bo rocked U> either side. If on this mo- 
tion pain is j)rodiiced it nnu lx* surniis(*d that inllaniination is 
present. When tlie uterus is thrown to tin* side awiiy from the 
inflamed tube, pain is the rc‘sult of tin* traction and stretching 
which ensue, while if it is thrown against the infiani(‘d tube, 
pain results from the i)ressun*. Tin* prc'ssiin* of the uterus 
against the inflamed tulx* is mucli more* painful than is the trac- 
tion away from it 

Should chronic salj)ingitis be preb(*iU, pain may lx* j)roduced 
by grasping the tube between the examining fingers, thus making 
pressure directly upon it. Sometini(*s, in j)yosalj)inx, if the ex- 
amination has been rough, some* of the y)us may b(‘ pressed out 
of the end of the tube, and a localized y)eritonitis results. This 
is indicated at the time by a severe ])ain, p(*rsisting after the 
examination. It may be aceom[)ani(‘<l by an (*levation of tem- 
perature and a rise in the pulse rate. Sjxmtaneous rujiture of a 
tube through its fimbriated extremity is very rare. 

In tubal inflammation all functional acts which in any way 
^ cause a cjy^ged relationship between the tubes and the surround- 



746 


PAIN IN THE FHHALE GENITALIA 


ing functioning struQtures are very painful. In many, 
tion and defecation are productive of much pain; 
may become so painful that the patients voluntarily inhibit Dliim 
selves from performing the acts. Constipation and retentiOA*'^ 
urine necessarily result Mictuiiition is not so painful when tm 
inflammation is confined to the tube, but becomes extremely SQ 
when the bladder itsedf is involved in the inflammatory procesl^ 
These disturbaiiees ])roduce, in addition to those already present, 
their own particular form of pain. 

Som(‘times tubal inflammation causes uterine colic (Winter 
and (^hirk). In siieli eases evacerbat ions of pain, occurring gen- 
erally jirior to tin* ]K*rio(ls, are freiiiumt. Should pain be present 
in the ox.irian, luhal, and uterine areas at the same time, it in- 
dic^es an invoheinent of all these associated structures. In a 
case of gonorrheal salpingitis, Saenger (3()2) thought the pain 
was due to the excitation of peristalsis by the inflammation 
present. 

As a result of tubal inflammation, adhesions are formed and 
resist subsequent distentions of the tube, and are accountable^ for 
a large share* of the resulting pain, particularly so if the disten- 
tion is accompanied by certain functional acts that in the ordinary 
course of e>ents would be ])ainless. However, tubal swelling, 
alone, without the presence of adhesions, may be painful. How 
large it may become before it is painful depends particularly upon 
the local conditions. A tube in a free and clear pelvis may reach 
a much greater size without discomfort than if it were in a pelvis 
filled with jielvic exudate and bound with adhesions. In some 
the tube may reach the size of an orange without causing great 
discomfort, while in others a very small swelling will produce the 
utmost distress. 

Extrauterine Pregnancy. — Extrauterine pregnancy (tubal or 
tuboo\aii.in) may cause no pain unless a rupture or a partial rup- 
ture occurs, and bleeding into the peritoneal cavity takes place. 
This coni] dication may follow a vaginal examination, or it may.be 
the result of sudden motion or of forcible bending or flexion of thfe 
body. It is indicated by severe and agonizing pain, generally 
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of the side involved, though it maiy be spread 
lower abdomen. In some cases the pain is re- 
to the shoulder. In these cases it is possible that the 
extend as high as the diaphragm and so irritate it; 
irritation, in turn, is transmitted through the phrenic to the 
|lsjt{>raacromial nerve, and so causes pain to be referred to the 
abotdder. 

It is rather surprising to note Iho small quantity of blood which 
produces such a severe sensory rcaelioii. In many eases the pres- 
ence of an ounce or two of free blood in the peritoneal eavity will 
cause the most severe distress. 

The pain probably represents the prostration of the perito- 
neum to the traumatism of the hemorrhage. In hemorrhage pro- 
duced by the slipping of a ligature from the slump, following an 
ovariotomy, no pain is present, ])robably for tlu» reason that the 
peritoneum, having already bcdi subicet to the sh(K*k and trauma- 
tism of ^n abdominal operation, is not capable of again responding 
when tbe hemorrhage occurs (Richaidson). 

Ruptured tubal pregnancy may be confused with (Crossen): 
(1) hemorrhage from the ovary, (2) tiiboovarian hemorrhage*, (rS) 
fulminating pelvic edema, (4) gonorrheal salpingitis, (5) miscar- 
riage, occurring in a patient who has an ovarian tumor, (G) preg- 
nancy with hydatidiform mole, (7) rupture of a pus tube, (8) ap- 
pendicitis, (9) strangulation of internal hernia, and (10) perfora- 
tive peritonitis. 

In extrauterine pregnancy intense, lancinating pain in the 
lower part of the rectum is at times complained of. The cause 
of this pain may be adhesion between the gestation sac and the 
rectum (Boldt). 

OVARY 

No pain is caused during pelvic examination by taking a nor- 
mal ovary between the fingers and thus making pressure upon it, 
but a peculiar sickening sensation is experienced, somewhat of 
the same character as is felt by the male when his testicle is 
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Local Point of Pain. — Head gives the area of cutaneous 
algesia for ovarian disorders as that of the tenth dorsal se^ent 
(see Fig. I7i^) aiid he mentions two points of maximum tender, 
ness, one in the small of the back over one or more lumbar verte-:. 
bra^, and the other at a point a little below and external to the um- 
bilicus on the sariK' sidci as the ovary which is at fault. It seemS 
very odd that Morris should have called attention to this. point 
during the past f(*w ye ars, as a sign of od])horitis or of disease of 
th(i appendages. He claims that in disease of the ovaries or ap- 
jx'udages there is a sf)ot tender to pressure, about one and one- 
half inch(*s down from the umbilicus and one inch external to 
tli(; niidlinc of the abdomen. Tn a])pendicitis there is pain on 
l)r(‘ssur(^ at tliis point, but it is present only on the right side, 
while ill ovarian or tubal disease the pain is present on both sides. 
Pain from the ovary has also been known to be reflected to distant 
])oinls. In one case it was present in tlie shoulder, and ran down 
the left arm. 

Causes of Pain. — The causes of ovarian pain are: (1) pressure 
from an increased cell production, (2) structural changes in the 
nerves su])])lying the ovary, (fl) functimial changes in the nerves 
by which tludr sensibility is greatly incn’ased (McEvitt).^ 

Cli a rar I eristics of Ovarian Pain . — (hithbert Lockyear (307, 
p. 1001) gives th(^ following characteristics of ovarian pain: 

(1 ) It is referred. 

(2) It is associated with sujierfieial or surface tendefness. 

3 Heniain (144) says that the point that is cominoiily pressed upon in 
eliciting ovarian tenderness is about two inches internal to the anterior su- 
perior spine. That pressure over this area makes pressure on the ovary is very 
doubtful, for the relationship between the abdominal wall and the ovary is con- 
stantly changing by every variation of intraabdominal pressure, and by every 
change of position of the intraabdominal organs, so that, because of this 
mobility, it would be impossible to compress the ovary even by pressure on the 
abdominal wall, applied directly over the ovary. The only effect would be 
to cause a slight change in its position. Such an area of tenderness is also 
found in hysterical men. From siieh data we may conclude that the pain is 
not due directly to the ovary, but to related conditions such as irritation of the 
peritoneum from inflammation spreading from other organs, or from stretching 
due to traction made upon the peritoneum by ligaments and adhesions joining 
it to abdominal organs. 
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:(8) It tends to become generalized or diffused. 

^(4) It follows the lines of spinal segmentation and not of 
pei^pheral nerves. 

' - ’ ^ (6) It is associated with exaggerated superficial reflexes, 
v • (6) It is closely connected with the neurasthenic state. 

Ovarian disorders may cause pain in distant regions, such as 
^ headache, which is frequent. It is most common in the frontal 
. region and is worse at the menstrual period. 

The diseases of the ovary causing ])aiii are: neuralgia, dis- 
placement, inflammation, al)sccvss, and mw growths. 

Neuralgia of the ovary is possible^ hut generally, when ovarian 
pain is present, it is due to structural changes in the ovary, such 
as occur in congestion and intlamniatioin 

Displacement of the ovary, or prola))sus, generally pntduces 
pain which is felt in the ovarian ndcrenco areas. When displace- 
ment occurs, vaginal examination will show the ovary to he in a 
false position. If adhesions betw(‘en th(^ ovary aiid adjacent or- 
gans have formed, the traction upon the adhering organ will 
cause pain, which, as a rule, is refernul to the pain area of the 
organ adhering. 

Hernia of the ovary is generally associated with hernia of 
other organs, and is not especially painful. The presence of an 
ovary in a hernial sac may be surmised from the peculiar sickening 
sensation which is produced wh(*ii pressure is made uj)on the sac. 

Hyperemia of the Ovary. — Tmniodialely i)reee(ling menstrua- 
tion, all of the female genital organs arc* (‘ngorged with blood; if 
they are normal, this engorgement j)ro(lne(*s no (listnrhanee, ex- 
cept a slight physical discomfort ; but, should a hy[)ertrophy or a 
hyperplasia of the connective tissue* have taken place, pain results. 
This pain is present for one or two days ])reccding menstruation. 
It is due to the constriction and pressure upon the terminal nerve 
filaments of the ovarian stroma exerted by the cr)iigeste(l tissues. 
After the blood flow is well established, the pain quickly disap- 
pears. The congestion may be so intense that hemorrhage into 
the ovarian stroma occurs. This is productive of very intense 
and throbbing pain in the region of the ovary or in the area to 
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which ovarian pain is referred. It is characteristic of 
order that it progressively becomes worse, and removal 
ovary is the only hope of relief. * * * 

In addition to the passive form of hyperemia, pain also 
be due to the active variety. One of these forms of hyperemia^ii^^ 
due to bacterial invasion. Here an active inflammation has takdHi 
place, and the pain which, in passive congestion, was present only 
preceding menstruation is now more or less continuous, and is 
markedly increased during the menses. As may happen during 
any intraperitoncal visceral disease, the inflammation may spread 
lx»yond the organ of its origin and infect the adjacent organs, 
(‘Specially the peritoneum. Such a spreading may also occur in 
the ovarian inflaitinialion. The referred ovarian pain, as well 
as the mild local tenderness, is now much increased by the symp- 
toms of the ])critonitis arising around the ovary. The most 
prominent of these symptoms is excessive temderness in the lower 
iliac region. The patient, who i)r(‘viou8ly may not have been 
compelled to take to her bed, now gradually avails herself of such 
an opportunity. She is inclined to lie flat on her back and to 
draw up the limb on the affected side; or, if both sides are 
affected, to draw up both limbs. At the same time the lower 
segment of the rectus muscle on the diseased side becomes quite 
rigid. Should the inflammation spread further, all her symp- 
toms are aggi’avated. She now lies slightly inclined to the side 
involved, with the limbs drawn up. Breathing is restricted and 
becomes entirely costal. All motion is abolished and the patient 
is content to stay in bed, quiet and inactive. Such states are the 
forerunners of an invalidism that may become chronic, and per- 
sist, even after the original cause has been removed. When the 
acute attack subsides, and the lesion assumes a chronic form, the 
woman, although she can go about and do her work to a moderate 
degree, is subject to sudden recurring attacks of inflammation; 
perhaps in the midst of festivities, or at the time of greatest 
need, she is compelled to take to her bed until the acute attack 
again subsides. In any case, she is a poor unfortunate creature, 
whose life, unless she is relieved by surgical measures, becomes 
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I series aI periods of ease, alternating vitii those of the 
iS^tlf^lixtrase disttess* 

J ‘.^he patholQg7 clearly shovs why this lesion is so painful. 

ovary, the. seat of chronic inflanunation, generally is either 
vWsrotio or cysticp and has a thickened tunica. An examination 
r will disclose that nearly all of the normal stroma has been re- 
]^laced by connective tissue, so that at the timo of menstrual or 
« other engorgement there is no room for expansion, and the sensi- 
tive terminal nerve filaments are caught between the swollen 
masses of tissues and arc subjected to a severe ])ressure. This 
* pauses pain. The greater the engorgement the more severe the 
pain. Should the infiammatory engorgement continue, and con- 
nective tissue form, the contraction of this tissue on the sensitive 
terminal nerve filaments produces the pain. As this pressure is 
continuous, the pain and distress bc^come constant. Jessett (300, 
p. 1059) thinks that, in cases in which ‘‘the capsule of the ovary 
is found to be thickened and corrugatcMl with fibrous tissue dip- 
ping down into the ovarian stroma, and in which a single cyst 
or multiple cysts are found incorporated, it is the binding down 
of these by the dense capsule, which is the cause of pain.” Her- 
man, however, thinks that sclerocystic diseUftSO of the ovary is 
generally free from pain unless it is associated with peritonitis. 
-Following inflammation, adhesions to other organs may form. 
These adhesions are a common cause of pain production.' 

Abscess of the Ovary. — If the pain of an acute inflammation 
of the ovary does not subside within a reasonable time, an ab- 
scess formation should always be considered. When this occurs, 
the pain becomes greater instead of less, and a gi’adiial but sure 
increase in the local tenderness is noticed. At the same time, a 
mass connected with the uterus and slightly movable makes its 


1 Heywood Smith (305, pp 1060 1061) says that ovarian disease is painful 
in three stages: 

(1) *'In stage of congestion through tension of the blood vessels. 

(2) Thickening of the stroma. 

(3) Indrawing or contraction of the fibrous stroma. 

^*In aU these conditions, the tension of the blood pressure at the men- 
< ftnud moHmen is the cause of pain.’^ 

\ -u. * 41 * 
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appearance in the lower iliac region. At once the question 
sented : Is this mass the ovary or is it an inflammation of tlie^qW . 
with a local collection of pus ? To answer rightly, it is necesstt;f 
to call into requisition the most acute diagnostic skill. . A diag*^ 
nosis, it is true, may be easy if one is able to connect the inflata* 
matoiy mass with the uterus, suf?h as is possible if the abscess is 
tubal, or to llio ovary, if the abscess is ovarian. 

Some; slight aid in diagnosis of the exact location of the ab- 
scess is furnished by tlui ditf(irent areas of referred pain; but 
generally it may be staled that only the diagnostic skill of the 
examiner, (*ombin(*d with a clear ami almost instinctive method 
of d(‘ductive reasoning, will enable him to arrive at a correct 
conclusion. Aft(‘r all, practically it makes very little material 
diffeiK*nc(^ whetiuu* llu', abscess is of the ovary or of the tube. 
Inflammation of t|j(‘, ovary, with absc(*ss formation, demands iden- 
tical treatimuit with inihuumation and abscess formation of the 
tube. Jlotli ])r<KlMC(‘ lo(*ali/(‘d pelvic p(*riloni1ia and pus forma- 
tion, th(? syjiqitoms of which have been d(‘scribcd. 

Adhesions of the* ovary frcHpiently follow inflammation. When 
they form, the resulting ]>ain is redated to the functional acts of 
the adhering organ; f«u* instance, micturition causes pairi when 
the bladder is adlienmt (tliis is ran*) and defecation is painful 
wdien th(* recdum is a Heeded. In all cas(\s, an ovary which is sur-. 
rounded by adhesions, as a ruh*, has becui so badly diseased that 
functional acts of its own, such as ovulation or the congestion 
incidental to sexual connection, will cause pain. 

Tuberculosis. — A tuhcrculous ovary is, as a rule, not very sensi- 
tive. A characteristic of it is that it is closely approximated to 
the uterus aud seems glued to it (Kced, Alartiii). 

Enlarged Uterus. — Pressure on the ovary by an enlarged 
uterus may, in some rare instances, cause pain. In some cases the 
pressure hinders the ndurii blood flow from the ovary, and the 
pain is the result of the consequent congestion. • 

Belationship of Ovaries and Parotids. — Swelling of the ovary, 
and pain in the ovarian region, are common in parotitis. Like- 
wise, in cases of swelling and inflammation of the ovary, pain ' 
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i|&d jswelling may, in some cases, be present in the parotids. It 
hardly seems possible that the association of these two organs 
can be through nerve paths, for they are so widely separated from 
ejBich other and each derives its nerve supply from unrelated 
nerves. It seems more than likely tliat the exciting cause is a 
ferment, elaborated either by the ovary, or the parotid, the fer- 
ment of the one producing activity in the other. 

Tumors of the ovary include cysts and new growths, carci- 
noma, and sarcoma. 

Cysts of the Ovary. — Cystic disease of the ovary, unless peri- 
toneal or pressure syniptouis have deveh)])e(l, is without pain 
(Herman, Gallahan). Tn a study of eight large* ovarian cysts 
Sampson found tliat the walls of all w(*r(‘ insensitive to toueli and 
pain, the insensibility to pain being tested by cutting, jiijiching 
and clamping. 

However, traction on the jiedieles of cysts causes pain, which 
becomes greater as the traction is iucr(*ascd. The jiaiii is usually 
felt at or about the pelvic brim, but if the traction is increased 
it becomes more ditfuso, and is then generally f(*lt over the entire 
side of the abdoineii or in the back. In some instances it may be 
so diffuse that the patient is unable to localize it. Also, if the 
pain be severe, nausea may occur. Jmmediale relief of both pain 
and nausea follows rcuiioval of the Iraction. 

Clamping or jiiuching of the jiediclo giv(*s contradictory re- 
sults. In some cases it seems to caur»e jiain, even when great care 
is exercised to avoid all traction on *the cyst or on any part of 
the parietal peritoneum. In other cas(*s the pedicle is relatively 
insensitive to claini)ing, cutting, and ligating, if these are ac- 
complished without traction. The pain from pulling or twisting 
of the pedicle seems to originate from the traction on the parietal 
peritoneum and the retroperitoneal tissues of the side and back. 
The pain varies according to the force of the traction, and is felt 
in the back or side. If it is very severe, the patient may be unable 
to locate it. When the traction is slight, headache, accompanied by 
indefinite abdominal and pelvic pains, may result. 

' , Asjgtated above, twisting of the pedicle almost invariably 
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causes severe pain. This is in accord with clinical exp 6 (idiittt 09 ^r 
The pain may be localized in the side or in the back^ or mfiy 
very diffuse, and is frequently accompanied by nause£ 
may be many mild attacks of pain, due to slight twisting 
the pedicle, which is quickly relieved by a shifting of the posi- 
tion of the cyst with a consequent relief of pain. A sign very 
characteristic of twist of tlie pedicle is that the pain is very muchr 
increased when the ])atieiit turns from one side to the other. This 
is due to tljo rolling ov(»r and dragging on the twisted pedicle, by 
the tumor (Donald and Ilicklev). Should the twist persist, stran- 
gulation iruiy result, and another source of pain may arise in the* 
cscaj)c of the fluid from the engorg(Ml c^st. However, pain will^ 
not immediah'ly be f(*lt unless the conhmts of the cyst are such 
that tltf\y irril.ile the ])arietal ])eritoneum, though they may be 
such that a nou-iiifeclious irritati\e peritonitis may ensue, and 
pain may arise* fiom this source. 

Jhiin may also \ k ' associated with acute swelling and sudden 
enlargement of the cjst, su(*h as occur at the time of great pelvic 
engorgement, as, tor instance, during menstruation or at the time 
of sexual connection. In souk* case's the* sac ruiitures, and blood 
is thrown inie) the ])en’ite)ne'al e\nit\. mptoinatically, it now 
closely reseinhle's rupture'd e'xtrauterine' pre'gnancy, from which it 
is harel tei diagiieise (Winter, Samjison). 

iK'twe'e'U the e*>st anel other striie'ture's wdll not cause 
pain unless the adhesiems unite the c^st to boiibitive structures 
(parietal peritoneum), and ceuiditionb arise which caubc traction 
on the same. 

The presence of abdominal or pehic jiain in jiatients with 
ovarian cysts usually inelicates either se'conelary changes in the 
cysts, invohing some benbiti\c nearby structure, or the presence of 
some other condition, independent of the cyst, which may cause 
pain. Previous &ymptoms may aid in the diagnosis. 

Therefore, the principal causes of pain arising from ovarian 
cysts are traction or twisting of the pedicles and the traction on 
the parietal peritoneum by adhesions (Sampson). 

New growths of the ovary as a rule are not painful. Out of 
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eacpevience Mr. Doran could only find aizte«i 'whicli 
ittUnfnl'and of those two were due to adhesions, l^ew 
0cmfhB aie divided into two classes: (1) beftign and (2) malig- 
The benign growths are painful when they interfere with 
the ovarian functions or when they reach such a size that they 
^gireftch the anterior abdominal wall (Donald and Liekley, p. 
430). Likewise^ in the earlier stages, from the same cause^ the 
malignant growths are painful ; while in tho later stages pain is 
also caused by infiltration of the nerve fibers by the tumor cells, 
or by the action of tho toxins of tho malignant jiroccss upon the 
incorporated terminal sensory filaments. In some cases torsion 
of the pedicle of the ovarian tumor oc(Mirs and pain is severe. It 
is due both to congestion and enlargement of the ovary from the 
obstruction to the blood flow, and to iho in jury to tho neisves in 
, the pedicle. In every ease it must not 1 m‘ t<^rgotten that malig- 
nant growths may be jin'sent and not cause the least pain 
(Brothers). 

THE VAGINA 

Nerve Supply. — Pain is a common indication of vaginal dis- 
orders; yet, because of the easily accessible location of the vagina, 
other and better methods of diagnosis than jidin syndromes are 
available. The vagina is su])plied by syin})ath(‘tic and cerebro- 
spinal nerves. The sympathetic fibers are diM’ivcd from the in- 
ferior hypogastric, while the ec»rebros^)inal are derived from the 
third and fourth sacral nerves. The reference pain seems to be in 
the fourth sacral area. The sympathetic fibers are supplied to the 
upper end of the vagina, which is comparatively insensitive, while 
the lower portion, which is (jnite sensitive to irritation of every 
description, is supplied by the cerebrospinal, through the piidic, 
which is derived from the third and fourth sacral. 

Affections Causing Pain. — Pain produced by jialpation of the 
vagina should always lead to inspection, as it may be due to col- 
poritis. This is indicated by the reddened and inflamed appear- 
ance of the mucous membrane. A profuse discharge is also pres- 
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ent. In inflaniinaf ion the pain is of a burning type. Tenderness 
of tlie vaginal wall and the pelvic floor is marked. 

JI(»niorrlia^o info the soft, parts surrounding the vagina is, as 
a rul(‘, painful. F.vcn during the X)ain 8 of labor, as Reed say^ 
the jiaficnr.s aftenlion is i in mediately attracted, when this compli- 
ealion occurs, by flie increasc‘d pains which oro then produced. 
On tli(‘ conirary, chronic ed(una or hemorrhagic infiltration of 
the vagina or vulva is entirely free of pain. 

A small 110(1 a fr on. the ra(/iiin iriay Ikj a neuroma or a poly- 
poid growlli of lh(» urinary niealiis. Hoth are very painful. Tu- 
hrrruloNs (lisaas(‘ of /he raira is at first not |)ainfu 1 , blit later it 
may cause consi<leral)Ie pain. (*arirrr of the vulva is nearly al- 
ways very painful. Fort iinat(‘ly, thc^ disease is very rare. Cysts 
of ihe^rulra, unless inllanu‘<l, causi* no juiin. (Utucer of the vagina 
is g(‘nerally free* from pain until lat(‘ in the (lis(‘ase. 

Pain on urination and on <*oitus gen(*ra 1 ly nutans an inflamma- 
tion of th(» lower gcaiital tra<*t or a cystitis. This inflammation is 
fre(piently gonorrheal, luit may he lh(‘ ri*sulf of trauma. Every 
cas(‘ id’ |iain in the lower gtuiilal tract, associat(‘d with a copious 
discharge, should In* examined for gonorrlaai. If the afbrlioii is 
gonorrheal, as a rule, tlie vulvo\agina] gland ( l>ar!holin’s) is in- 
volved. ou-'(‘t <if this <*oiupli<*af ion is imlicated by sudden 

acute ])ain localize d te» the regieui of the gland. Examination dis- 
closes the* <‘nlarged and iullauu*d gland. 

A marked ]>ain e)n urination may indicati' a vaginal (anterior 
wall) tulH‘reuh»sis. A slight fissure at the urethrovaginal juncture 
is also a (*ause ed’ se'ven* pain. 

Sexual Connection.-- \\dien [lain is present during sexual con- 
nection, the femah* is the one who most frequently complains, 
cxe(‘j)t ])ossibly in some castes of disj)roportion of the parts, when 
both the male and the female are ])ained, though the female suf- 
fers much more than does the male. Especially is this so in the 
period following the first intercourse. To the female, the first 
intercourse is almost invariably painful, and at this time the male 
should exercise the greatest moderation. After a short time, this 
pain during intercourse wears away, unless the partners are ill- 
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mated ; then the aversion of the female to the male mqr 
the development of the nonnal libido so that the vagina inateadTpl 
being moist and well lubricated during intercourse will be dry (|lidV 
rough. Under ihese eireu instances the friction which ordinarily*'^’" 
is iirodii(*tiv(* of so mnch pleasure, inversely is productive 
much dislrc‘ss. 'fliis is i»nly a temporary impediment, however^ " 
and, under proju’tious circumstance'^, entirely disappears. It is 
only when it persists longer than a reasonable length of time, for 
instance, a few niontlis af1<r the firM intercourse, that it should 
become a subject of iiu'dical iiujuirv. 

How much the futun happiness of the husband and wife may 
depend on the cure of this abnormality can be jildged when it is 
l)ornc in mind that no tiiu* conjugal bliss can bo experienced so 
long fw natural and pleasural»le intercourse is denied. Many men 
spoil their intin* marrud lif< by i(*asnn of stupidity and lack of 
ordinary comnum miisc in the act of coitus. Xo two women aie 
entirely alike ami each should be treated differently and be made 
the subject of <*ai‘(*fid imslic.il ^tudy if difficultich duo to painful 
interc<Mirse ari^* durini; luariied life. In the majority of cases 
the female patient mMi(‘iall> is the first to eomidain and to seek 
m(*di(‘al .nhice, 1mc.ius(*, as a rule, sh(* is the one who suffers most. 
She should be cIoscK <|U(stioned to the time of the pain, as to 
wdieth(»r it occurs beton\ during, or aftm* int(‘rcour^e, and she 
should also 1 h» «isk(Ml to defiiu the posit ion*, in wdiich intercourse is 
most painful. 

Pain at the beginning of intercourse generally indicates a lack 
of lubrication of tho \aginal canal, and this, v.i]ice it, is functional, 
is generally due to an absence of sexual <h»sire on the part of the 
female, or a fuir of tin results of a coitus e\en though the desire 
be prescuit. These* w’ouien are the ones who are unable to experi- 
ence more than a singU* coitus a night without suffering greatly 
for it. Tln\v gencra]l\ comjdaiu of a burning pain during the 
early stages of the act, wdiich disappears under the excitement of 
the libido to reaj)])ear in many cases after the conclusion of the act. 
Generally, the jiaiu disajipears olmost entirely in a very short . 
time, but often may })ersist to such a degree that the female will > 
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; time, permit the approach of the male. Should 

during the act, it indicates some abnormality or patho- 
condition of the female parts ; inflammation or ulceration of 
mucosa. Inspection will reveal this. It also may indi- 
'^%Slte pus tubes, oophoritis, or appeiulieitis. In these cases pain is 
'present during the whole of the act and remains for some timo 
after. It is also present on jmrtienlarly forcible and violent 
movements, which the woman is very axerse to making. When* 
pain occurs at the end of the act, after the orgasm has taken place, 
it indicates some trouble with the uteriiu» glands. Such a period 
of pain is verj iiiinsnal. Perimetric adhesions also eamc pain, 
which is more marked tovxaid the end of the act. 

In sonic xx'omen, by whom pain is eoni])laim‘d of in the vagina 
during the sexual act, digital examination revcsils only a*]>ainfiil 
spot at some point in the vagina. No ]).ith(>l()gieal l(‘sion can bo 
found. 

The pain of the male arising during S(»\ual intereonrse is 
slightly different in its nianm r of prodiielion from tliat of the 
female. The periods of pain likewise* may he divided into: (1) 
the pain prior to connection; (:3) the pain during eoniu*etion, and 
(3) the pain following connection. 

Pain before connection is due to some pathological hsion in- 
hibiting erection of the jH'iiis, the most coiriiiion Ixiiig inllumrna- 
tion of tlie urethra (fre<pi(*ntlv gonorrlusil). 

Pain during conneetion is dm* to herpes of the* glands, ulcera- 
tion of the glans penis, fissure at the meatus, inflammation of the 
glans or foreskin, aelhereiit jire^pnee*, or an inflaiiie‘d freuiurn. 

Pain at the time of the orgasm anel jiorsisting feir some time 
afterward is due to preistatitis e>r ])e>sterje)r urethritis. In any 
case, when pain during intercemrse eoniplained of, all possible 
lesions in both the male and the* female* should bo thoroughly in- 
vestigated before forming a decision. 
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PAIN IN THE CHEST 

Whoii a patient lias a ])aiii in the chest, the idea first sug- 
gested to himself, ns well as to most physicians, is that he is suf- 
fering from some lesion of the heart or of the lungs — of the heart, 
if the jiain is in the left half of the thorax; of the lungs, should 
the jmin be in any oilier ])art of the chest. While in many cases 
this is.triH*, in many ollurs it is not; and, unfortunately for the 
careless ])hysi(dan, the excejitions far outnumber the rule. Pains 
in the chest are tlu* result of many causes. 

In the first jilaee, they may lie dm* to injuries or disease located 
ill any one of the structures composing the chest walls; or they 
may be f<*lt in the* walls and lx* ]mKluc(*d elsewhere, as is seen in 
referred, refleet(*d, and transferred jiains. 

THE THORACIC WALLS 

The structures comiiosing the thoracic wall are: (1) the skin, 
(2) muscle, fascia, and iierv(*s, (r‘i) bone, and (4) jileura and sub- 
jdeural tisbues. 

THE SKIN 

The shin of ihe thorax is jiainful in all those lesions which 
cause epidermic jiain, such as neuralgia, liyst(‘ria, inflammation, 
hyp<»resthesia and hyjxu’algc'^ia from refl(*x causes. 

Neuralgia.— Xeuralgia j)rodm*es a very tender skin, so that the 
slightest touch is painful. It is a freiiucnt accompaniment of 
influenza or sonu* of the acute infi»ctious diseases. When foundj 
inquiries should be made, in regard to the jiresence of any recent 
illness. A characteristic of neuralgic pain is that it moves around- 
freely from place to place, and does not stay very long in any 
one location. It is also present in other parts of the body, and 
760 
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muscular tissues are, as a rule, very sensitive to 
« or squeeaing. 

* IJQrsteria. — In hysteria the skin is tender only in certain 

areas. 

These areas in the same person are constant in location, and 
.^nerally are produced only by certain types of irritants. Tn some 
these areas may be sensitive to pinehiiic: atid entirely insensitive to 



Fig. 173. — Areas of Cutaneous Distribution op hie Thoracic Seg- 
ments. (Head, Brain, Vol XVI, p 130 ) 

The 1st, 2d and 3d thoracic areas are the ones mostly affected in cardiac 
disease. The 4th thoracic is the one especially mvulvc^d iii lung disease. 

/ 

pin-point pressure; while in others these sense piTceptions may 
be reversed. 

Inflammation. — Tnilammation of the skin of the thorax is un- 

» 

common, except when local irritation, particularly in the form of 
a mustard plaster, etc., has been applied. 

Hyperesthesia and Hyperalgesia.— Hyperesthesia and hyper- 
algesia are the result of nerve irritation, either in adjacent or in 
distant areas. The adjacent causes may be inflammation of any 
of the sublying organs, such as ost(*omy(*litis of the ribs, myositis 
of the chest muscles, or a communicated inflammation from the 
pleura. In all cases where pain is complained of in the chest 
.these conditions should be carefully sought. Symptoms leading 
to the diagnosis of inflammation are swelling, local edema and 



762 


PAIN IN THB CSE6T 


restriction of the respiratory movement on the affect^ Xa 
addition to local causes, hyperalgesia may also be produced 
by lesions of the heart and lungs. The segmental areas of , these 
hyperulgesic zones are given, according to Head, in Fig. 178., .. * ' 

MUSCLE^ FASCIA AND NERVES 

Muscle Pain — If there arc no definite zone areas of hypeiv 
algesia and hyfieresthc^aia and the areas of sensitiveness oorre^ " 
spond fairly w(‘ll to the limitations of the different chest muscles^ 
myositis is very likely present. When it is, pain is produced by 
grahi)ing tin* innsele helw(»(‘n tlie fingers and pinching it, or else 
by trying to raise it from its be<l. If the muscle is hypersensi- 
tive, ])ain results. Also, ])aiu is ])rodiieed on breathing by move- 
ment^ of tlie afleeted muscle, while rest gives relief. If the inter- 
costal mus(*l(‘s are afTect(*d, sudden pressure in the intercostal 
s])ac(‘s causes pain, and bn^athiug is inhibited on the affected side. 
If myositis be present light pressure ajiplied to the muscle is 
grateful, and s(»v(*re jiressure is jiainful. Also the pain does not 
radiate. In neuralgia, on the contrary, pressure of all kinds is 
most jiainful and radiation is usual. 

Fascial Pain. — Muster speaks of a chronic inflammation of 
the fibrous attachments of the iiiusele& as btdng one of the causes 
of chest jiaiii. This pain is increased by motion, and persists for 
long periods. 

» 

NERVE AND MUSCLE TAIN 

Nerve Pain. — If pain is present in the intercostal spaces, 
either the nerve or tlie muscle is involved. The nerve may be 
affected either with neuritis or neuralgia. 

Neuritis. — When the pain is due to neuritis, it is referred 
along the intersjiaces and the breathing is very much restricted. 
The pain is also produced by pressure made in the interspace 
about two inches from the vertebra, and when so produced runs 
out anteriorly over the distribution area of the intercostal nerves. 
A good way to determine the presence of nerve inflammation is 
to run the finger round from the back to the front, in the int^ 
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toakini^ at the same time, considerable preastire. If 
ift present, the pain is severe. 

^ lA Somewhat similar condition is the nerve pain dne to herpes 
Isbeter. In this pain is very severe over an intercostal nerve. 
Tenderness, also, is excessive. In a day or two small vesicles 
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Fig 174 —Points At Wiik h Thj Inilk- 

COSTAL NeHVLS BlCOML Si PLllI ICIAL. 
Ebppcially the 11th and 12th over the 
iliac region, which is the location of the 
referred pain in pneumonia and dia- 
phragmatic pleurisy of the right side 
(Splateholz, Leipzig, 1909, vol 3, 740 ) 
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inake their appearance over the site of the pam. Herpes then be- 
comes apparent. 

Neuralgia. — True intercostal neuralgia, like all neuralgias, 
may arise without any obvious cause. The fifth to the ninth 
thoracic nerves are the ones generally involved. The pain, owing 
to the anatomical relation of the parts, is worse on breathing, or 
on any movement of the chest wherein stretching of the nerve 
(pressure irritation) may occur. This pain must not be mistaken 
for pleurisy. The absence of the pleural friction rub is evidence 
of value against its pleural origin. The reason for this confusion 
is clea ff , ^y hen it is stated that the thoracic nerves divide into two 
l)S‘8]}ehe8> the external aW the internal. The internal supply the 
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pleura^ and the external supply the anterior body wall, so that, 
should the pleural branches be affected, the stimulus may be^traua^ 
ferred to the external branch and neuralgic-pleural pain may re- 
sult. On the other hand, when the first two dorsal nerves are 
affected, the pain may run down the inner side of the arm 
througli tlic intercostal-humeral nerve. Intercostal neuralgia may 
arise from thickening of tlje spinal meninges, specific or tubercu- 
lous mcTiingitis, or from new growths, osseous or otherwise. It 
may also arise from iiitravertebral pressure, diabetes, or other 
general conditions causing neuralgia. An intercostal neuralgia 
may be the early sign of a tabes or of a spinal cord tumor. 

BONE PAIN 

Bone Disease. — Hone diseases (osteomyelitis) produce pain, 
soreness, and redness over the area under which lies the necrosing 
bone tissue. In these? cases the location of the swelling and the 
signs of inflammation rcnd(?r a diagnosis easy. Elevation of tem- 
perature and an increase in the pulse rate also aid in the diag^ 
nosis. 

Fractures. — Where a rib is fractured, the pain, on breathing, 
is very severe. Generally, the inspiratory act commences all right, 
but, because of pain, is brought to a sudden stop. On palpation, 
crepitus and abnormal mobility of the rib can be felt. A diagnos- 
tic sign of value is pain over the location of the fracture when 
pressure is made between two hands, one placed on the anterior 
chest wall and the other on the back. 

Plkural Pain 

Seep. Y69. 

REFERRED AND REFLECTED PAINS OF THE THORACIC 

WALLS 

Referred and reflected hyperalgesia have been mentioned as 
causes of chest pain. Those are generally accompanied by subjec- 
tive pain. .There may also be a subjective pain without hyper- 
algesia. This pain is referred from distant lesions, such, for in- 
stance, as pain in the shoulder, in diseases of the gall bladder, 
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. 6#-po8terior ihoraeic pain in lesions of the stomach. Both of these 
' ajr6 tranafetred' pains, the same as the pain which is present in 
the chest wall over the cardiac area in some cases of heart disease. 
'All these pains depend for their production upon the transference 
, of stimuli from the sympathetic, through the cells in the cord, to 
the nerves supplying the body wall. In some cases, this reflection 
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Fig. 175. — Location of Tenderness in 
Various Diseasf.s of the Chest 
AND Abdomen. 
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passes entirely across the cord, and the pain is felt on the side 
opposite to that of the lesion. It also may be transferred to a 
higher or lower level of the cord and be fell at a higher or lower 
level of the body. 

These transferred pains, when present in the chest, often 
cause mistakes in diagnosis, since they are likely to cause confu- 
sion as to which is the side of the lesion. They may also attract 
attention from a distant causative pathology, as is sometimes seen 
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in appendicitis, when pneumonia or pleurisy iS^diagildseidSiiFl^^^ 
entire disregard of the appendiceal condition.' HdweVif:^^ 
diagnosis is not always wrong, for in ^ some cased there ^ayfw' 
lo6al conditions (congestion, etc.) in the lungs to account £er fill: ; 
chest pain associated with appendicitis, as is emphasized by 
Koberts (r.'TG). In other cases the pain may be felt in the 
pendix area when the lesion is in the lung. This pain may be 
due to irritation from a diaphragmatic pleurisy associated With 
the pneumonia, the stimulus being carried through the eleventh 
and twelfth intercostal nerves. The pain, as is usual, would then 
be felt at tlie ])oint where Ihe eleventh and twelfth nerves become 
superficial, that is, in the right lower quadrant of the abdomen. 

'Fransfcirred and reflected pains, in distention of the stomach 
and colon, are found on the lateral surface of the chest, follow- 
ing ihe points of allaelinient of the diaphragm. These pains occur 
in tlie two conditions in wliich the greatest traction on the dia- * 
phragm is present, nanady: 

(1) In states of great cardiac and respiratory activity. The 
heart and lungs, which in a normal person, under abnormal con- 
ditions of exertion, woukl be incited to great effort, would, in a 
patient who is emphysematous, be incited to much greater effort, 
owing to the difficult circulation of blood through the lungs. This 
relativf 3 ly greater increase of cardiac and respiratory activity 
would produce much greater than normal traction on the dia- 
phragm, and this, in tui-n, would be communicated to the chest 
wall at the points of diaphragmatic attachment. Thus it is that 
after violent exercise pain is so frequently produced at these 
points of attachment. 

(2) In enlargtunent and dilatation of the stomach it is also 
common to find pain or a sense of traction along the line of attach- 
ment of ihe diaphragm to the chest wall. This pain is the result 
of the diaphragmatic pull. 

Distention of the stomach and intestine frequently causes such 
a sudden and severe pain in the cardiac region that it is confused 
with angina pectoris ; but a hurried examination of the epigas- . 
trium will disclose the enlarged and tympanic stomach and quickly ;; 
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jBliuci^li^e difigaosis. The distended large intestine, also, at times 
>P^Q0e8 the same symptcons. Symptomatic of the latter condi- 
' i^ixa is a ^inful spot op the left side of the chest at the margin of 
,|iie libs (in men at a point opposite the suspender button). In 
’ the presence of this pain frequently causes them to loosen 

corsets (Beynier, 231). 

According to Brown (Osier’s “System”), pain over the front 
of ihe chest is, as a rule, a referred pain from a diseased lung, 
though it may also be due to an acute pleurisy or to the traction * 
of pleural ndhesions. According to the same author, pain over 
the lower part of the thorax may he due to ])hMirisy, while, if it is 
over the interscapular region it is, as a rule, referred, and is the 
result either of a pleurisy or of ])rossuro on tlio intercostal nerves 
from enlarged mediastinal glands. 

Pain radiating around the chest wall is also yircsont in herpes , 
zoster and tabes dorsalis, as well as in vertebral caries, if tho 
intercostal nerves are involved. Mediastinal glandular involve- 
ment at times produces a pain in front of tlie elu‘st, bcuieath the 
sternum, and at other times in the back, underneath the vm'tebrce. 
Should pain be present in the back between the seapuhe, the fol- 
lowing should be sought: vertebral disease, lung dis(‘ase, particu- 
larly tuberculosis (here the pain is more of an aching), aortic dis- 
ease (aneurysm), pleural disease (pleuritic adhesions), splenic 
and gastric lesions (inflammation and ov(T-distention). Should 
pain be present at the angle of the seaj)ula on the right side, it 
indicates liver involvement; if at the angle of tho scapula on the 
left side, it indicates splenic invol\(‘meiJt. 

Localization of Pain on the Chest Wall. — Pain on the lateral 
wall of the thorax may be due to pleurisy, intercostal neuralgia, 
or pleurodynia. Upon the uj)per surface of tho thorax, in the 
region of the shoulder, pain may bo due to pericarditis (left 
shoulder) (McKenzie), peritonitis, jdcurisy, hepatic abscess 
(right shoulder), or colic. According to Monro (32), Schmidt, 
and others, the pain referred to this area is propagated througli 
the phrenic nerve to the fourth cervical (sometimes, also, to the 
fourQi and fifth), and thence through the external supraclavicular 
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nerve (derived from the third and fourth cervical ner\^es) to the 
integument over the shoulder tip. 

Plains above the shoulder are due to involvement of the supra- 
acromial nerves, branches of the fourth cervical. Deep-seated 
pains, referred, to the parts over the shoulder joint, and in the 
deltoid, lie in the distribution area of the circumflex nerve, which 
originates from the fourth, fifth, and sixth cervical nerves. When 
the pains are behind the shoulder and over the deltoid, they are 
also due to involvement of the circumflex, and at the point where 
the nerve becomes superficial a ])ainful spot is present (Dana, 
123b). Tenderness is present over the eleventh and twelfth 
dorsal and the first and second lumbar vertebral spines in gastric 
lesions. (For other points of tenderness in gastric lesions, see 
under Stomach.) 

PAINS WITHIN THE THORAX 

Inside the thorax are tlie following, all of which have the 
power, directly or indirectly, of causing pain: (1) the pleura, (2) 
the heart, (3) the lungs, (4) the mediastinal glands, (5) the esoph- 
agus, and (6) the nerves and vessels passing through the thorax. 

In diseases of the heart and lungs hypcjralgesia may be present 
in the area of the first six dorsal visceral s(‘gnients. Sometimes 
it is felt as high as the seventh or eighth cervical or as low as the 
seventh or eighth dorsal (ll(iad). Generally, though, in the case 
of the heart, the hyperalgesia is limited to the upper four dorsal, 
while that of the lungs is comprised within the upper six dorsal. 
The areas of distribution of these segments are illustrated in 
Fig. 173. 


THE PLEURA 

Innervation. — The parietal jdeura is innervated by the inter- 
costal, sympathetic, and vagus nerves. The visceral pleura is 
innervated by the vagus and sympathetic. The pericardial pleura 
sends its sensory stimuli through the vagus and possibly through 
the phrenic. The diaphragmatic pleura sends impulses over 



770 


PAIN IN THE CHEST 


the phrenic and also in part through the last six interoostaS* 
nerves. 

In pleurisy pain is a symptom of great diagnostic value/ 
cause it is almost invariably present.^ The method of its pro^^ 
duction and its areas of distribution have been discussed in the 
preceding j)ages. In some cases the cutaneous hyperalgesia nmy * 
be on the opposite si<le of the body to the one affected; but the 
deej) tenderness is always on the affected side, and this is a point 
to be remend)ered, for it may be most useful in a differential diag- 
nosis. JVrcussion is a good inetbod of defining this deep tender- 
ness. On ])alpating or jiercussing those cases of pleurisy in which 
pain is conijdained of over the abdomen as far as the umbilicus, 
it is nolic(Ml that tend(‘rness is not ])resent on percussion and pal- 
pation'beyond tlu^ costal margins, and this is a sign of the utmost 
value in the making of a diagnosis. Wluui tenderness to deep 
pressure or ])ercussion is present, it is a fair indication that the 
diseased process lies in the percussed area. 

The mere fact that an area painful to palpation or percussion 
is present does not lu'cessarily prove a pleural involvement, for 
these pain areas may l)e due to other causes than a pleurisy; like- 
wise their absence is of no negative value, for a pleurisy-may be 
present and run a jaiinless course. A inetbod of arriving at a 
diagnostic conclusion as to wbc*tbcr tbo pain felt in the chest wall 
is or is not due to jdcuiral involv(*ment is to inhibit the respira- 
tions on the affeeb'd side, as by straj)]>ing. This will at once stop 
the pain, if it Imj due to a [deurisy. On the right side, if the pain 
is the result of jaudliepatitis, strapping will aggravate it. In dia- 
phragmatic pleurisy respiration is painful, but not nearly so 
much so as it is in pleurisy of the lateral wall. In many cases 
of diaphragmatic pleurisy the pain is referred to the chest and 
abdominal wall, in the distribution area of the tenth, eleventh, 
and twelfth thoracic nervTS. 

The pleura also is probably connected with the seventh, eighth, 

1 According to Dr. Lord, 89.70 per cent, of all cases of seTofibrinons 
pleurisy give rise to pain at least sometime in their courM. 
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and ninth visceral dorsal segments, so that the pain, 'when reflected, 
is felt in these segmental zones, most commonly on tho right side 
(Sead. See Fig, 173). This corresponds closely with the state- 
xaetiAB of Huss (102), who says that, in plenritis, irrespective of 
the area in which the disease is present, tho pain occurs princi- 
pally in the region of the inainniillary lino, between the fifth 
and eighth ribs. When the inflamniaiion lies in the outer and 
lower half of the pleura, tho jiain may b(‘ fc'lt in tho region of 
the hypochondrium, in the region of the (pnulratus lumborum, 
and in the epigastrium (though infre(piont). 

In all cases in which tho parietal pleura is involved (and it 
is involved in nearly all pleuritic processes of whatever origin) 
pain due to irritation of the intoreostal nerves is also felt, and is 
localized to the diseased area. If the jdenrisy should extend and 
involve the mediastinum there is tlaui ])rodueed a modiastino- 
pericardio-pleuritis. This caus(*s seworo jiain on hnuitliing. Per- 
cussion over the sternum is painful, and pressure in the int(*r(‘Ostal 
spaces on either side of the sternum causes pain. Reflected and 
referred pains arc absent; only the direct pain is present 

Character of the Pain in Pleurisy. — The pain of pleurisy may 
be slight or severe, depending upon the type* and the loeation of tho 
pleuritic involvement. If the visceral jdeura is involved, it is 
not as severe as though the j)arietal |)leura were atf(»eted. Like- 
wise involvement of the diapliragmatie phuira, in the absence of 
deep inspiration, may produce no very sewere j)ain. In all cases 
pleural pain of whatever origin i*» generally ])rovokcd on deep in- 
spiration, coughing, yawning, singing, and laughing. As a rule 
it is localized in the areas of maximum temderness of the seventh 
and eighth dorsal segments (q. v.). If the intercostal nerves be- 
come affected and intercostal neuritis results, the pain is referred 
to the anterior area of distribution of these nerves. Should the 
pain suddenly cease, it is frequently an indication of a beginning 
hydrothorax. 

In those cases in which the subjective pain is on the opposite 
. aide to-^e one involved Gerhart thought that the transference 



772 


PAIN IN THE CHEST 


might be due to a communication in the anterior mediastinum, be- 
tween the two sets of intercostal nerves. In this regard, Huss 
speaks (102, p. 245) of a case in which such a connection was 
found iHjtween tlie fourth and the middle part of the third nerve 
on tJio riglit side and the corresponding nerve on the left side. 



CHAPTER XXXIV 


HKART DJSKASE 

GENERAL CONSIDERATIONS 

It has frequently been said that eardiae dis(*a8e does not cause 
pain. Even well-known clinicians have claimed that the heart (of 
itself) does not give rise to painful sensritions. They attribute 
all the pains which may Ixi present in the chest, over the area of 
the heart, as not l)eing due to disease of the heart itself, but as 
the result of other changes, such as rheuinatisin of the pectoral 
or intercostal muscles, or intercostal neuralgia. Yet it is not 
always wise for the clinician summarily to dismiss a pain in the 
chest and rate it as being due to any one of these conditions, 
especially so in those who are weak and fhjhilitated from over- 
work or disease. In the former class of patients the pain, though 
slight, may be the first indication of a cardiac (exhaustion. Early 
and efficient remedies directed against this exhaustion may pro- 
long the patient’s life for years, while neglect of the warning 
signs may pave the way for his early death, h^very case of pain 
or discomfort, in the areas usually associated with cardiac disease, 
should lead the physician to question cfosely his patient as to age, 
habits, manner of w^ork, and past diseases, and then to make a 
thorough examination of the entire body, with special attention to 
the chest. The physician should also bear in mind that the heart 
may be greatly diseased and yet give no apparent sign of its dis- 
tress, excepting in cases of referred visceral hyperalgesias. Should 
these hyperalgesias be present, they of themselves, even though no 
other signs of heart disease are apparent, are of sufficient value 
to merit a diagnosis of cardiac involvement. The absence of hy- 
peralgesic zones does not carry weight against, as their presence 
carries "vv^ight for, the existence of cardiac disease. 
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It was in 1873 that Loomis first called attention to the asso* 
ciation of heart lesions with referred pains. For ins^ltnce, in 
article published in that year, he says that ^^disturbances of the 
cardiac plexus, l)y reflex irritation, produce pain in the arm, in 
the top of the shoulder, and the base of the neck.” However, it 
was not until Head and McKenzie published their articles on 
r(jferrcd and reflected pain that a clear conception of this rela- 
tionship of tlie j)ain to the cardiac disease was reached. 

Nerve Supply of the Heart. — The cutaneous hyperalgesia, in 
a case of heart (lis<‘ase, lies in the cutaneous tissues which extend 
from, the eiglith cervical to the fourth dorsal segments, as illus- 
trated in Fig. 17(5. In this illustration, it should be noticed that 
the eighth cervical and the first and second dorsal zones are shown 
as extending down the arm. This downward extension explains 
why, in some casevs, the y)ain of cardiac disease runs down the 
inner side of tlic arm, frequenlly as far as the little finger. The 
reason for ibis downward extension is that, in early embryonic life, 
the spinal nerves are distributed around the entire body; but as the 
body d(^v(do|)s, and the arms and limbs are projected from its 
surface, tlie nerves are dragged out with them, and are carried by 
developing tissues farlluT and farther away from their point of 
origin, until we find tliem in irregular though always concentri- 
cally arranged zones, as in man. Koss exjdains how, in some 
cases, the areas supplied by the dorsal segments are not continu- 
ous from the chest to the arms, but are broken by intervening 
areas; for instance, the third dorsal is broken, the gap between the 
two portions being made by the ingrowing second dorsal. The 
different segments of skin grow with various dej^ees of rapidity, 
so that in some cases the different skin segments become sepa- 
rated from each other. 

Diagnosis by Means of Location of Referred Pain ^The man- 

ner of distribution of the cord zones explains how the pain of 
cardiac diseases may be distributed down the inner side of the 
arm, and at the same time over the left upper half of the chest. 
It also explains why, in some cases of cardiac lesions, the breasts 
are very sensitive. Hyperalgesia due to cardiac disease may first 
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appear only after some severe and debilitating disease, such as 
j^eumonia, which so sensitizes tlie already reduced tissues that 
tlie dightest stimulub will give rise to pain (in the cardiac areas), 
j^t the same time the hyperalgesic areas of the debilitating disease 
will be present. For example, if the heart is affected (without 
pain) and the patient eatohes pncutnoiiia, then the previously 
non-painful heart becomes very painful, and cutaneous areas 
of hyperalgesia appear. I’liese heart areas may persist fo,r a 
long time after the imeumonie areas have dihapi)ear(*d, and vice 


Jjocal toiylerncM 
Area of livpt^ralROHiu 

Point R of local ton- 
dcrncsM (Iloovoi) 
Tt'iulcrncsii aortitis 
(Hoover) 

Area of hyperal- 

S cma in fi o a r t 
iseuBu 

Fig. 176. — Location of Hypkualoesk’ Zones and the Areas of Pain 
IN Caui)IA(’ and Aortic Lesions. 

In some cases there is a crossed refcroiico and the pain is referred to an 
analogous area on the o])])osit(* (right) side. 



versa. In cardiac disease certain muscles, such as the pectorales, 
the iiitercoslals, the trapezius, and the.sterrioinastoid, may be very 
sensitive to pincliini^ and sqncezini^. 

That the pain felt in heart disease is not local but referred 
pain is set forth in the following arguments: 

(1) The heart is in contact with the chest wall in only a small 
part of its anterior surface, and the pain ’and tenderness associated 
with the cardiac disease cover an area .several times this extent. 

(2) If the pain were jiresent in the heart its(»lf, movements of 
the heart, such as expansion or contraction, would produce a varia- 
tion in the pain and tenderness. Such is not the case. The same 
argomeAts apply to the origin of pain in lesions of the lungs. 
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Another point of interest, as well as of value, in diagnosis of 
heart lesions is that in tlie first attack of an inflammatory affec- 
tion of thf; licjiirt, say, in endocarditis, the hyperalgesic zones are 
very prom incut, increasing and receding with each exacerbation 
or recession of the disease. After the first attack, when the 
process iMjcoiues chronic, as in chronic valvular disease, the re- 
ferred zones of hyperalgesia ar(‘, as a rule, absent. However, if 



Fia, 177, — An Auka of 1Iyj*kkalofsia OoiutKsi’oNDiNo to Portions op 
T iiK 2i), AND 4 tii Dorsal Zones. 

The 2d <lorsal is aliiuist. ahsent.. TIh* ar<‘a corresponding; to a portion of the 
4th dorsal is more tliaii ordinarily j)rominent. In this case also there 
wjis no lcnd(Tness to blunt pr(‘ssun‘, even in the area which was hyper- 
algesic to pin-j)oint pressure'. The case was a mitral regurgitation re- 
covering from an acute attack. 


at this time an acute attack of endoi^irditis should ensue, the 
hyperalgesiv* areas may or may iK)t appear. The reason that they 
do not nuipjH'ar is iu»t clear, but it probably is the result of the 
destruction, in the tirst attack, of the siuisory terminal nerve fila- 
ments in the emhH*ardium, so that, during the second and subse- 
quent attacks, they cannot respond to the irritating stimuli. This 
is well illustrated in the case of Lillian II., a school girl affected 
with cliorea. hile uiuler observation a mitral regurgitation de- 
veloped, and at its height gave rise to the hyperalgesic areas 
shown in Fig. 177. 

As improvement occurred the zones gradually became less ex- 
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' tenaite, first disappeariiig in the arm, then oyer the chest, until 
only a small area over the heart remained (See Fig. 177). This 
Was the area of the third dorsal segment (the segment most fre- 
quently associated with lesions of the left auriculo-ventrieular 
opening). In cases of mitral disease I have found it present even 
when the other segmental areas were absent. Another fact worthy 
' of attention is that disease of the aorta seems to be associated espe- 
cially with the first dorsal segment. In all eases it will be ob- 
served that the segmental areas are not as clearly defined as tliey 



OF Acute Dilatation of the Heart, AcroMi*ANii:i> uy Acute Dis- 
tention OF THE Liver. '' 


are in the figures in which the distribution areas of the visceral 
segments are shown. (See Figs. 21 to 20.) This is probably 
due to the fact that hyperalgesia in cardiac disease is felt best in 
the center of the area which is most frequently associated with 
the heart ; and that the intensity of the sensation gradually fades 
into the, adjacent areas. In many cases the cardiac hyperalgesia 
does not exactly coincide with the area of the cord zones, but may 
overlap them or be confined only to certain portions of the zones, 
. whi(^ are most likely the zones of maximum tenderness of Head. 
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In some eases of heart disease there may also be present an area 
of liyperal^esia on the arm in the second dorsal segment and 
anotljer over llie heart in the fourth dorsal segment, as in Fig. 
177, wh(jreiiJ the hyperalgesia was present on the chest, and also 
in a long narrow strip on the anterior surface of the arm. In 
tills case the area of liyperalgcsia most likely represented a dis- 
apjiearing zone of hyperalgesia. It is in cases of this kind that 
liyjH^ralgesic zones arc overlooked. 

The hyp(;ralgesia may sonietimcs extend into the right side or 



Fio. 17U. Ih I'nuALOEsic Auka in a Case in Which the Myocardium is 
I'kohahly in a State of Intoxication. 

The lieart rliytliin is slij^litly irregular; at times the first sound is redupli- 
cated, or, rallier, instead of the normal first sound, there is a double 
first, with an absence of the second. The right side of the heart is 
also involved, a tricuspid regurgitant murmur being present. 

up into the lu'ck, as in the ease of a negress (Fig. 179), who, after 
reeoveriijg from pneumonia, develoj)ed a delirium cordis with 
variable juilse and a slight tricuspid regurgitation. Since the 
right side of the lu'art and the great veins bear the greatest part 
of the stress of a tricuspid regurgitation in lesions of this char- 
acter, the higher cardiac areas (the first and second dorsal) are 
most frequently atfeeieJ, and can be taken as indicators of this 
condition. In this coiiiieetion it is well to remember that the 
right ventricle of the h(*art, when diseased, is not so apt to pro- 
duce pain as is the left ventricle ; so that pain is not as prominent 
a diagnostic symptom of right heart involvement as it is of in- 
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volvement of the left. In fact, the only symptoms complained of 
in disease ^f the right side of the heart may be a feeling of 
weight or pressure over the cardia, and a tendency to take strong, 
deep inspirations. In some cases the anatomical structure of the 





Fig. 180. — ^Areas of Pain in a Case of Mitral and Aortic Regurgita- 
tion. • 

During the last few days previous to the time at which the outline was 
made, the heart had been acting v(Ty badly, and only the night pre- 
vious to the outlining of the pain areas the patient had an attack re- 
sembling angina pectoris. At these times she also had pains referred 
to the labia on both sides with painful urination and retention of the 
urine. Examination of the urine and the urinary organs showed 
nothing abnormal. 


heart may be greatly deranged without causing any marked symp- 
toms, as in one case, in which a column of fat one inch in diam,- 
eter extended through the wall of the ventricle, and the only 
symptoms complained of were a slight shortness of breath and a 
feeling of weight in the pericardium. But, as a general rule, it 
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DIFFERENTIATION BETWEEN ACUTE ENDOCARDITIS. AND. 
CHRONIC AND RECURRING ENDOCARDITIS 



Acute 

CaBOMid '*v' j 

Fever. 

Present. 

Absent. 

Hypertrophy 

(Heart). 

Absent. 

Present. - " 

Murmurs. 

Changeable i n character — 
gradual increase in in tensity » 
08 the diseased process ad- 
vances new murmurs may 
mak«? their appearance. 

Constant in character-* 
presystolic murmur at 
apex and aortic munnura 
arc in favor of chronic 
endocarditis. 

Secondary 

phenomena. 

Emlioli are carried to several 
organs and give rise to hem- 
orrhagic infarcts in the 

1. Brain. 

Hemiplegia. 

Aphasia. 

Secondary phenomena are 
due to changes in the 
valve segments, etc., and 
manifest themselves as 
passive* congestions 
(lungs, liver, etc.) 


2. Kidney. 

Bloody urine. 

Pain in the renal region. 



3. Spleen. 

Pain. 

Swelling. 



4. Lungs 

Himioptysis. 

Circumscribed dulncss, 
generally at the base of the 
lung. 

Dyspnea. 



These are generally ushered 
in by a chill; also sympa- 
thetic vomiting sometimes 
occurs. 


Blood. 

Culture generally shows bac- 
terial growth. 

No bacterial growth on 
culture. 


may be stated that acute inflammatory lesions of any part of the 
heart will produce reflex hyperalgesia in one or all of the cardiac 
zones of hyperalgesia. 

This hyperalgesia is of considerable value as a prognostic sign 
in acute endocarditis. Its disappearance indicates the recessiem 
of the lesion and the return of the parts to the normal. However,> 
It must be borne in mind that the absence of hyperalgesia doe» 
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not |tei^vel2|r i^inditate an 'absence of pathology in the heart, for 
^^'patholdjgy may he of such a oharacter that it may not produce 
;sRiy cutaneous hyperalgesia. 

^ • IP A *' ' « , , 

Cardiac' pain may also in some cases be referred to distant 
",^aireas, as in one case yrhere it was referred to the head in the 
distribution area of the fifth nerve, being especially severe in the 
area of distribution of the supraorbital branch (See Fig. 180). 

Dilatation of the heart is always painful, and causes hyperal- 
gesia in the second, third, and fourth dorsal, and in the cervical 
regions, especially on the left side. The zones over the liver, the 
* seventh, eighth, and ninth dorsal, arc also painful (see Liver). 
This is due to the congestion of the liver which is always asso- 
ciated with a failing heart. Fig. 178 illustrates the point exactly. 

The diagnosis between heart disease and intercostal neuralgia 
is* sometimes difficult, but is made easier if the physician remem- 
bers that in intercostal neuralgia the* pain is along the course of 
the intercostal nerves, while in cardiac disease it has no such 
distribution. 


The differential diagnosis is as follows : 


Cardiac Disease. 

Pain is in the cardiac zone 
areas. 

Movement of thorax is not espe- 
cially painful. 

Pain does not radiate around 
the chest, and the inter- 
costal spaces are not ten- 
der. 

Pain, when present, is more or 
less constant. 

Pressure on area of tenderness 
will not produce a pain 
radiatinfr around the chest. 


Intercostal Neuralgia. 

No pain in the cardiac areas. 

Movement (respiratory, etc.) 
of thorax is painful. 

Pain may radiate round the 
chest and is present on 
pressure in intercostal 
spaces. 

Pain is intermittent. 

Areas of tenderness are pres- 
ent, pressure on which will 
produce a pain radiating 
around the chest. 
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Intracardiac Lesions as Causes of PaiiL — The raising of ihe 
inlrarenlricufar tension often eanses cardiac pains. They gener- 
ally (K!ciir after pronouneed exertion, and are rather common in 
palieiitH with ari(*ri()selerosis who liave a leaking aortic valve. A 
peenliarily worth noting is that, as soon as a mitral regurgitant 
murmur (J(;v(*lops, and an outlet is ])rovided for the increased intra- 
vcnlrieuhir tension c*onse(|uent to extra museiilar effort, the pain 
dis}i|)pears. Mitral rrfjunjllali(m oftcai causes a pain referred 
to the left shoulder and down the arm. l^ilpitation is a frequent 
aeeoinpaninienl. 'riie cause of this ])ain may be that early in, 
and, in fa(*t, during tlie eiilin* course, of the disease, the intra- 
ventricular pr(!ssure in tla* right v(‘nlricl(; is increased, the ten- 
sion is raised, and as a result j)ain arises from the greater work 
thrown upon llu^ heart. (This may occur only in stages of acute 
loss of coni)K‘Usation.) 

])eg(‘neralion of the cardiac ganglia is given as cause of cardiac 
pain by \V. 11. Thompson, who sp(‘aks of cas(»s wherein severe pain 
was felt in the cardiac region, with all the signs of angina; and 
yet, wh(‘n d(*alh supervened during an attack, no ai)parent patho- 
logical abnormalities could be found, lie suggested that a degen- 
eration (d’ tilt* cardiac ganglia would probably account for the 
condition. (Degeneration of these ganglion ctuild have been 
proved by careful nii(*roM*o])ic examination.) 

Jii some cases it is diilicult to diff(*rentiate tlie pains of gastric 
origin from those due to cartliac dis(»asc. 


The following dilTerential diagnosis after Smith may be useful : 


Pains of (TvsTuie Oukjix. 

Appear after food, and a])j)ar- 
ently are the direct result 
of its ingestion. 

Accompanied by feeling of ful- 
ness in stomach; often re- 
lieved momentarily by 
belching. 


Pains of (^vrdiac Origin. 

ApiM?ar quite irrespective of 
whether food is taken or 
not. 

Xo such feeling of fulness ; not 
relieved by eructation of 
wind. 
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Pains of Gastbio Obiqin. 

Not increased by active move- 
ments^ such as walking. 

Heart sounds normal in rhythm 
and character. 


Pains of Cabdiao Obigin. 

Increased by active movements, 
which, owing to the sever- 
ity of the pain, may even 
be impossible. 

As a rule, some cardiac bruit is 
present, or at least some 
alteration in rhythm and 
volume of pulse. 


Because it is the most characteristic of tlu* ])ainful diseases 
of the heart, angina pectoris will lu^xt 1x3 separately considered. 


ANGINA PECTORIS 

Etiology. — Angina pectoris, wdiich is th(‘ most painful as well 
as the moat distressing lesion of the heart, in said to be due to the 
following: 

(1) Anemia of the heart muscle, which in turn is the result 
of the narrowing of the coronary arteries. This narrowing may 
occur at their place of origin at the aortic valves; for instance, 
aortitis, with consequent sclerosis of the aortic valve, may occur, 
and lead to a partial closing of the coronary o])eiiing. The result- 
ing pain is due to factors acting similarly to tlioso wliich causo 

the pain in intermittent claudication. Any condition causing 

•» 

anemia of the cardiac muscle, such as exhaustion, bad health, 
non-assimilation, etc., in a j)ersoii previously disposed, will fre- 
quently bring on this pain. 

(2) Irritation of nerves in the heart wall. Those nerves are 
of the sympathetic variety, and consecpiently do not carry direct 
pain stimuli, but only irritating ones, which are carried to the 
cord and from thence are referred to the pcri[)hery as pain. 

(3) Exhaustion of the heart muscle from overwork causes 
pain. This pain is due to the same causes as the pain produced 
in the affected muscles after excessive muscular fatigue (Mac- 
kenzie)?'" 
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(4) Tn addition to the above causes of « cardiac pain^ Mac- 
* kcnzie also claims that angina pectoris is due to a loss, of con- 

tractability of the cardiac muscle fibers. ^ , 

(5) However, the direct exciting cause in angina pectoris 
seems to be (a) jisycihic, the result of emotion, such as anger or 
extreme joy; or (b) physical overstrain, such as accompanies the 
lifting of excessive weights, running long distances, or the per^ 
forming (if long-continued exercises. 

Hrarnwell (81)0) and Osier (81)2) seem to be somewhat in-, 
dined to the view that it is tlie jihysical strain which is the cause 
of the i)ain in angina jxrtoris, because it necessitates extra work 
by the ventricle, and, as a consequence, irritation of the cardiac 

IKTVeS. 

(0) Angina jx^ctoris may also Iw due to a raising of the intra- 
ventricular t(uision in a weakemxl heart. The most frequent or- 
ganic lesion of the heart producing angina ])ectoris is aortic re^ 
gurgitation and stenosis, without an accompanying mitral lesion. 
When tlui intraventricular pressure is relieved by a mitral regur- 
gitation the bkK)d is thrown back on the lungs, and the pain 
ceases. 

Pseudoanginal pain also occurs, and is frequently due t6 
stomach disorders. "Flu* cord c(*ntei:s for the stomach are near the 
same level as the cord centers fof the heart, consequently the re- 
flected pain and cutaneous hyperalgesia for both occur in the 
same area, and one is apt to be mistaken for the other (Curtin, 
891). 

It seems that cardiac angina is often brought on by overeating, 
or by the eating of unsuitable or indigestible food, or food that is 
very apt to ferment, and thus cause dilatation of the stomach, 
which would press up against and inhibit the work of the heart 

Character of the Pain in Angina Pectoris. — In, some the sen- 
sation may not reach the dignity of a i)ain, but is felt as a creep- 
ing or a formication under the skin, or, in other cases, as a 
tingling, or coldness of the skin surface. When it does approach’ 
the magnitude of g pain it becomes very severe; so much so that 
the suffering individual thinks his life is about to terminate. A . 
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definite ehaiMteristic of the pain of angina pectoris b that it 
almost alwajrs follows exertions, mental or physical. 

Looatiain of tfta Pain. — The pain may he felt directly over the 
li(m;rt;‘in the arms; in the chest as a girdle sensation; in the 
neck; in the gums and throat, or in the right side. Monro (32) 




Fio. 181. — ^Area op Sensory Disturbances in a Case of Angina Pectoris. 
A, analgesia with anesthesia; B, analgesia without anesthesia; C, hyper- 
esthesia. (From G. A. Gibson. 250.) 


mentions a case in which there was pain in the left eyebrow and 
in the right upper limb. This pain was accompanied by an in- 
tense desire to urinate. Osier mentions’ a case in which the pain 
was in the testicle. 

In some cases a pain equal in intensity to thht usually felt 
over tHe'heart is present in the arm and is entirely absent over 
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the heart.. It may start in the little finger or in the forearm, and 
gradually progress up the arm until it passes over the chest to 
the cardiac area, where it may remain. In other cases the pni« 
may be felt in the chest in the cardiac area (third dorsal zone), 
and in the forearm in the first dorsal area, the remainder of the 
arm being entirely free of pain. In other cases tlie reverse is 

ACCESXMty PORTION 



Fig. 182 . — Communication BK'niv'EUN Spinal Accessoiiy and Vagus. 
The tender spot at the point of emergence of the spinal accessory from the 
sternomastoid (in cardiac iliacase) is probably due to the close asso- 
ciation between the accessory and the upper ganglion of the vagus. 

true, the pain being present in the cardiac area on the chest and 
absent elsewlw're. In nearly all these cases there is a peculiar 
constricting smisation around the chest, as though the body were 
wound with a rope drawn so tightly that breathing was inhibited. 
The cause of this sensation is the spasmodic contraction of the in- 
tercostals, such contraction being explained by the hypothesis of 
a visceromotor reflex. In cardiac disease pain may also be felt in 
the trapezius and the sternomastoid, and in the slrin overlying 
these muscles. This pain can be accounted for by the close rela- 
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tionship of the vagal craters in the medulla to the centers of the 
8en8<»y nerves supplying the trapezius and sternomastoid muscles, 
so that an irritation of the vagal centers will produce an irritation 
of the sensory centers supplying the trapezius and sternomastoid 
and overlying skin, and, as a consequence, pain will bo perceived 
in this area (Mackenzie). In still other eases pain has been 
felt in the gums and throat. It may even be located on the right 
side of the body, and may appear on the left aide only late in the 
disease, or not at all. According to Hoover, the pain in the neck 
is in the distribution area of the third cervical segment. 


Point of tendernew 
ill pationi HufTering 
from cardiovanoular 
diticiiHe with anginal 
attucka 


Fig. 183 . — ^Emergence of the Spinal Accessory prom under the Sterno- 
mastoid. 

This is the point where local tenderness is frequently present in cardiac 

disease. 

Local Tendeniess. — In angina pectoris local tenderness is pres- 
ent at a point on the bordiT of tho sternomastoid, where the spinal 
accessory becomes superficial, and is also present over the second 
and third ribs, about one inch external to the left sternal line 
(Hoover). 

Associated Symptoms. — The symptoms associated with angina 
pectoris are; increase in the flow of the urine and saliva, an 
increased arterial pressure, shock (indicated by pallor, etc.), dila- 
tation of the pupils, and absolute inability' to undergo any physical 
or mental work during the time of the attack. The feeling of 
approaching death is frequent The termination of the attack 
may be.jmnounced by Ihe expulsion of the air which has been 
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drawn unconsclouslj into the stomach during the attaj^ (Mac- 
•kenzlo). 

Myocarditis is generally free of pain, though exertion is fre- 
’ qunitly followed by pain and dyspnea. 



Fig. 1S4. — (JoNDiJ(’TiN(i Paths for Impclses from the Heart. 

The figure shows the relationship existing between the heart, the pupillary 
reactions, and the radiation into the arm. DP, the pupil dilating cen- 
ter in the base of the brain; 13P, radiating hbers of the iris; MM, muscle 
of Muller; LP, noii-stri]HHl portion of the levator palpebrse; S, indicates 
the method of radiation into the arm. (Copied) 

DISEASE OF THE PERICARDIUM 

III disease of the j>ericardium pain may be entirely absent. 
When present it is located ill one of the areas of reflected cardiac 

g V 

pain. A characteristic of pericardial disease, not so frequently 
present in heart muscle or endocardial involvement, is that tender- 
ness is marked over the cardiac area, especially so should a medi- 
astino-pericarditis be present. In this condition, where the in- 
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Uo) so dose to the chest wall, pain and tenderness 

are present over the third rib on the left sidti, and extend about 

one )o two inches from the left sternal border. This is also the 
^ ♦ 

srea which Hoover gives for tenderness m angina pectoris, and 
which Head gives for the maximal tendomoss in the third dorsal 
xone (anterior). This accord is wonderful when it is considered 
tliat the location of these areas has been worked out from different 
premises. Head’s area being considered as the result of a stimulus 
acting redexly through the cord, while Hoover’s areas are re- 
garded as tlie places where the local t<>n(lorness is moat marked. 

The tenderness of the skin and subjacent tissues in pericarditis 
extends for a considerable distance lateral to the right sternal 
margin. The pericardium of itself is insensitive to all ordinary 
stimuli, as Kicheraud has claimed and as many others have found 
(during operations). 



CHAPTER XXXV 


THE RESl’lKATOKY ORGANS 

THE LUNGS 

GENERAL 

Etiology of Lung Pain. — Pain in the segmental areas asso- 
ciated with the lungs may he the earliest indication of a pul- 
monary involvement, though in many cases there may be no actual 
pain manifestation, but only a feeling of discomfort in the chest 
wall. It seeiris that pain is not as common in lung disease, with 
the exception of pneumonia, as it is in disease of the heart. When 
it is present many causes are assigned, the principal one being an 
inflammation of the pleura. That this is a very important factor 
in the production of lung pain can hardly he doubted, in view of 
the almost universal association of a pleurisy in those lung dis- 
eases in which pain is a j)rominent symj)tom. Yet the visceral 
pleura of itself has very little sensation, as can be demonstrated 
during the removal of a pleural exmlate, when, should the pleura 
come in contact with the tip of the cannula, no pain results. Mac- 
kenzie says that in several cases he has made careful dissections 
of the intercostal nerves, following them to their terminations, 
and that in no case could he find ‘‘a single filament going to the 
pleura.” He suggests that the referred pain of basal pleurisy 
may be due to the invasion of the diaphragm by the inflammation. 

Distribution of Referred Pain. — If such is the cause, the pain 
of pleural disease must be produced in the parietal subjacent 
pleural tissue, and be carried through some of the branches of the 
intercostal nerves, which, though not directly connected with the 
pleura, arq found ramifying in the subpleural connective tissue 
(Johnston, 538). If this were so we should expect to find pleural 
790 



THE LUNOS 


791 


pain referred to the points of maximum tenderness of the inter- 
costal nerves; that is, to the points where the nerves become super- 
ficial. Now, if we examine a case of pleurisy, with pain produc- 
tion, we find that this is true, the pain duo to pleural lesions be- 
ing most often fdt in tlic anterior axillary line, which corre- 
sponds fairly well with the line of the points of emergence (areas 
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Fiq. 185.— Points op Emergence op the Dorsal Nerve.h (Anterior). 

These points arc, as a rule, the places where pain is com plained of when 
the thoracic nerves are irritated. Oencrally, tenderness is also present 
in the skin immediately over these areas. (Spalteholz, Leipzig, 1909, 
voL 3.) 


of greatest tenderness) of tho intercostal nerves. However, be- 
cause of the dose relalionsliip of the parietal and visceral pleura 
it is almost impossible for one to be di.seased witliout the other 
being affected, so that we always find both taking part in the 
inflammatory process. 

When the parietal pleura is inflamed it is very easy for the 
inflammatory process to spread and involve the intercostal nerves, 
and thus cause an intercostal neuritis. Should this occur, tender-, 
ness is Resent in the intercostal spaces, is most marked at the 
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anterior axillary line^ and extends out onto the anterior wall of 
the chest. Pain is also felt in this area, but lies more toward the 
sternal margin. When the lower part of the pleura is involved 
respiration bcjcomes very painful. This is due to the constant 
friction of the parts, and the slight pressure and traction made 
upon the siipersensitive intercostal nerves during each respiratory 
act. 

Pain due to inflaniination of the visceral pleura is not direct^ 
but is r(»ferred, through the sympathetic nervous system, to the 
cord, and llience hack to the chest wall through the spinal nerves. 
This reference ])aiu is IochUmI in one or more sharply defined 
areas, the so-called Head zones. 

T'lie zones in relation with the lungs or pleura are those of the 
first ^even dorsal segments of the cord. The maximum points 
of tenderness of these zones are the jdaces where the patient fre- 
quently feels the most severe subjective pain. That all these 
zones are involved to an equal degree in disease of the lung or 
ph^ura caiiiu»t he held. Indeed, it seems more than likely that 
the only zone almost constantly involved, either in visceral pleural 
disease or in disease of the lung itself, is the fourth dorsal, 
which has its area of inaxiinum tenderness slightly above and 
external to the iiij)i)le, the jioint where the patient complains of 
the greatest pain. How true it is tliat the physician often sees 
cases which begin with a chill, folloAved shortly by a rise of tem- 
perature and an increase of ])ulse rate, and which, with the excep- 
tion of a cough, have no sign of lung involvement, except the 
pain in the chest above and external to the nipple ! And yet after 
two or three days typical signs of pneumonia appear. To those 
who are not aware of the relationship of pain and pulmonary 
disease it is surprising to find that the area of greatest pain does 
not always correspond with the location of the lesion; yet, from 
our previous knowledge, it is easy to explain this apparently 
erratic reference. 

If, on careful examination, no pleural friction mb or other"' 
sign o*f pleurisy at the place where the pain is felt can be found,^ 
how, otherwise, in the absence. of other symptoms, can this chief 
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pain be- aneounted for, except under the hypothesis that through 
the sympathetic stimuli are carried to the cord, and are thence 
.XttCenred back to the body walls through the somatic nerves and 
lease there perceived' as pain ! 

' X>'. A serous .pleurisy of considerable magnitudo may exist with- 
-rout giving rise to the slightest pain. This has Ix’ien exemplified 
in many cases. They were all the result of ' chronic disorders, 




Fio. 186. — ^Abeas of Hyperalgesia in a Case of Diaphuaumatic Pleurisy. 

and were associated with a backward stasis from a failing heart. 
In acute pleurisy jiain is alway.s a j)romiiient symptom. 

In infiammation of the pleura, over (he diaphragm and adja- 
cent to the mediastinum, the phrenic nerve may become irritated. 
When this occurs the irritation is conveyed to its center; and since, 
according to Van Gehuchten, the phrenic conveys sensory fibers, 
the sdmulation may be felt as coming from its peripheral distri- 
bution in the diaphragmatic, pericardiac, and costal pleura. 

If the diaphragm alone is involved in the pleurisy the pain is 
conveyed through the tenth, eleVimth, and twelfth thoracic nerves, 
‘ and is -referred to their area of distribution in the* lower- abdom- 
xdallRIflL 




Fiob. 187 AND 188.— Areas of Referred Pain in Plecrist. The areas of pain are in the marinnim points at 

tenderness of the 7th and 8th dorsal zones of Head. 
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Of these the tenth is the nerve most frequently involved. The 
pain is of a characteristic dull^ aching type. It may be stated ds 
an fipborism that as a rule only acute diseases of the lung and 
pleura prodtice pain^ and that chronic diseases are painless. 

DISEASES OF THORACIC ORGANS OAnSZNG PAIN 

The acute diseases most commonly producing thoracic pain are : 
lesions of the pleura, as acute inflammation, empyema, adhesions 
(diaphragmatic, costal), and diseases of the lungs, which are: 
acute bronchitis, pneumonia, and tuberculosis. Pain, as a rule, 
is not a prominent syniplom in the following chronic diseases: 
chronic bronchitis, bronchiectasis, asthma, emphysema, chronic 
tuberculosis, chronic pleurisy, hydrothorax, and new growths, 
either of the lung or of the pleura. • 

Acute bronchitis, localized exactly in the bronchi, causes pain, 
which is referred to the same somatic areas as is the pain of 
parenchymatous pulmonary disease.^ But since all cases of bron- 
chitis involve the trachea to a greater or less degree, the pain 
is felt also in the area of distribution of the nerves supplying this 
organ. These nerves are the pneumogastric with its recurrent 
branches and. the sympathetic. It is evidently the referred sensa- 
tion from the trachea through the sympathetic to the skin of the 
neck and the upper part of the chest that is the cause of the ach- 
ing and soreness in these regions, com[)lained of so much in 
tracheitis and bronchitis. A pain in the lower part of the thorax, 
or in the upper part of the epigastrium, is also present at times 
in bronchitis. This pain is the result of the traction and pull on 
the ribs and costal cartilages made by the abdominal muscles and 
the diaphragm in the act of coughing. It is present only in 
severer forms of bronchitis, which arc accompanied by consider- 
able coughing. As bronchitis is often but a localization of a gen- 
eralized infection, pains due to this infection may at the same 
time be present in other parts of the body. These pains are due 
to the general toxemia, and are not caused by the bronchitis, 
gives the second dorsal visceral segment as related to bronchial 
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which, in ^ite involvement, is but a factor. Chronic 

hroncbit^''j^8 withput pain-phenomena. When pain is present it 
is due either to. a myalgia or an intercostal neuralgia. 

• ^ — ^Pneumonia practically always is productive of 

, the so-called central . pneumonia causes pain. The 

4 likin'^ of pneumonia varies. In some cases it is an aching and a , 
> druggii^ felt in the fourth dorsal visceral zone, while in others 
; it extends up into the first, second, and third dorsal zones. It 
;'may also, according to Head, be found in the fifth, sixth, and 
^venth dorsal zones. Owing to the co-association of these lower 
cord zones with the lungs, the liver, and the stoinacli, l(*siohs of 
the lungs frequently give rise to hepatic and gastric symptoms, 
and cause some confusion as to which of theses organs is involved.* 
In involvement of these zones the pain is fro(piently felt in Hie epi- 
gastrium or low down on tin? same side of tlu^ eh(»st as the lesion. 
There are also present in these zf)iios maximal ])oints of tend(3r- 
ness, in which ])ain is felt subjectively l>y the patient, and in 
which the skin is exquisitely tender to the toneh. It is in these 
areas of maximum tendernc^ss that pain is oftem referred in pneu- 
monia. In central pneumonia these ar(?as of pain may Ixj the only 
indications (in the early stages) of the piuuimouic involvement. 
Other forms of pneumonia are generally associated with a pleu- 
risy, and the pleurisy generally monoj)olizes the j)ain syndrome to 
such an extent that the pain of the pneumonia proper is over- 
looked. When pleurisy is present tcmricrnc'Sfl may be marked over 
the diseased area, so that, therefore, the associated pleurisy in 
pneumonia may give rise to pain felt either locally or referred 
to the abdomen (iliac region). ^ This latter has b(jen mistaken for 
appendicitis pain. This probably occurs only when the diaphragm 
is involved in the inflammatory process, in which case the twelfth 
intercostal nerve is irritated, and the stimulus is perceived as 
coming from its terminal filaments, which are distributed over 
the area usually associated with aj>pendix disease. A reference 
of this kind frequently takes place in children, and when associ- 
..^ated w|t|( abdominal rigidity, chills, elevation of temperature, and 
a rapid pulise is apt to lead to the diagnosis of appendicitis. This 
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is all the more likely when, as in many cases, the signs of the 
pnemrionia <lo not appear until twenty-four to forty-eight hours 
after the onset of the disease. 

Janeway, Osier, Frantzel, Cozolina (492), Barnard, Hampe- 
liri, r>rewer, Kiehardson (491), Massalong (490), Lovett (494), 
Girmoii (49.‘5), OWihy and Zielenski (49.5), all report cases di thifi. 
eliaraeier. Yet a mistake of this kind is almost inexcusable, for iff 
nearly all of these* eases, upon a ihorough examination, sigrfs of » 
ease* may be found in llie thorax. In pneumonia, also, the rusty^ 
spiitnm, expiratory gnint, efiiigh, rapid njspiration which is out of 
all proportion to the* pulse (respiration may be forty to sixty and 
the pnls(* only a hundred to a hundred and ten), and sudden, high 
elevation of 1(*mpe*ratiire elc‘arly point to tlie eorr(»et diagnosis. 
AnotluT diagnostic sign of value is, that, in those eases in which 
the lung is diseased, lh(‘n» is noticed a slight reduction in the rigid- 
ity of the*al)doiuinal wall at the beginniiig of inspiration. This is 
not present in cases (»f alKlominal intlammal(»ry disease. The 
abdimiinal wall in jnieimionia also is sensitive to superficial pres- 
sure and insensitive to dcM‘p pressure. Rings are absent from 
around the eyc*s, and a fiushing of the cheek on the affected side 
is generally s(*en. 

In reference to the confusion of these two diseases, Rodman, 
in a discussion on referrc*d ])ain before the l\uinsylvania State 
Society, said that c*veryone, ]>erhaj)s, has made mistakes in diag- 
nosing juieuinonia as apjx'iidicitis. He spoke of one case, a man 
with an acute ])n(Minionia, in whom pain in the abdomen was the 
most prominent symptom. He was asked to see the case as one 
of appendicitis, and concurred in the diagnosis. He was also 
impressed with the fact that the man had a beginning pneumonia, 
and declined to opc^rate, Indieving that the patient’s chances would 
be best subserved by carrying him through the pneumonia and 
operating for the appendicitis afterward. Another physician who 
was called in did not concur in this opinion, especially as the 
abdominal symptoms increased in severity, and as the pain was 
very severe and did not yield to a large hyjKKlermic injection of 
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morphin. An operation was performed, and the appendix was 
found to be practically normal. 

. A case of referred pain in pneumonia was reported to me by 
ICoFarland. It was of a child, four years of age, in whom the 

>i 

padn was over McBurne^r^s point. Signs of consolidation were 
at tlie base of the posterior part of the right lung. 

‘ In another patient, suffering from bronchopneumonia, the 
l^ain complained of was half way between the xiphoid cartilage 
and the umbilicus. 

In these cases of refc^rred pains the diagnosis is all the more 
difficult should the pneumonic lesion be centric, though from the 
absence of local abdominal tendc^rness and the freedom from 
vomiting, etc., with the presence of rapid respiration, increased 
pulse rate, and coughing, the lungs should Ixj considered, as at 
fault, and a most searching examination inad(». 

One differentiating eharacteristic b(»twcen alxloininal disease 
and pneumonia with referred -didominal pain is .that, in the pneu- 
monia, the skin over the ])ainful area is very hypersensitive*, but 
deep pressure can be made over it without causing much pain; 
while in appendicitis both superficial and deep pressure arc very 
painful. Another characteristic of pneumonia is that the ab- 
dominal pain disappears as the pulmonary signs Ixjcome more 
pronounced (Hood, Lancet, 1005). 

The pain of pneumonia may also be felt in the neck and shoul- 
ders. In some cases it may be transferred entirely and be felt on 
the side of the chest opposite to that of the lesion. Such a trans- 
ference is very common in infants. In infancy, j)ain is <>{ doubt- 
ful value in making a diagnosis, because of its irregular location 
and frequently late appearance, for in many easels it does not 
appear until from three to five days after the onset of the 
disease. 

In some patients the pain present during pneumonia persists 
for long periods, after all the physical signs of the disease have 
disappeared. This continuance in the majority of cases is due to 
fibrous changes in the lung, or to adhesions. In a case of Anders, 
pain in the cardiac region, persisting for four months after the 
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cri8i», wan shown^ by the Rontgen rays, to be due to a fibrous baud 
str(*tching between the diaphragmatic pleura and the pericardiac 
sac. 

Tuberculosis.— In the early stages of tuberculosis, during ul- 
cer formati(»ri, pairr is not so likely to be present as during the, 
later after an abscess has formed. At this later date, also, 

a j)leNriiis is more likely to be present, especially so if the tuber^ 
eiilar lesion is in the ape^x. It is for this reason that pain in the., 
supra- and infraelavienlar regions is so often an early sign of 
j»iilinomiry liilH»renlosis. During the second stage of tuberculosis 
tlie wliohi half (»f (lie eliesi on the affeeted side has a tired, aching 
feeling, not increased on deep breathing. It is during this stage, 
also, that pain is often a ])rodroine of hemoptysis. The reason 
for this may 1h* that, jirior to the hemorrhagic, the lung, as the ro- 
snlt of inereased art(M-ial tension, is in a state of congestion, and 
this gives rise* to jiaiii. After the hemorrhage the congestion is 
relieved and the ]>ain disaj)penrs. Oonghing, likewise, possibly 
for the same reason, frecpiiuitly increases- the pain. The pain 
most eoinmonly asstxMated with eoughing is localized to the area 
of Jiis(‘rti(m of the recti muscles into (he eostal borders. In soma 
cases of plenrisy tlie iiiHammatioii sproatls to the intercostal 
nerves and a neuritis develops; the ])aiii is now felt over tha 
lateral and anterior parts of the chest. The branches joining 
the nc'rves of the arm to the second an«l third intercostal nerves • 
may also become involved, and then the pain runs down the inner 
side of the arm, in the area of distribution of the nervi intercosto- 
braehiales (intercost4»linmeraI nerves). 

ClumiHcr of the Pain in Pulmonary Tuhvrculos^is , — In some 
cases there may In* only a sense of discomfort or a feeling of dis- 
tress in the chest, wliile in others actual pain may be present 
In many there is a sensnlion as though the pain extended all the' 
way through to the back. It may Ik? constant or fleeting. 

I'endcrncss is a marked feature of early pulmonary tubercu- 
losis; and, according to Francko, appears before many of the 
other syinj)toms. Tenderness is elicited by percussion, and is most 
marked in the apex. It is probably due to involvement of tbe Bulh 
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jacent pleRt^a, This percussion pain Frahcke found present in 
about 77.9 pw cent, of all. cases of pulmonary tuberculosis When 
search for this percussion is to be made high up over the back, 
the anterior fibers of the trapezius are‘ displaced to one side, by 



Ro. 191. — SOMS OF THE ArEAB OF PaIN AND TENDERNESS IN CaRDIAC 
. AND Pulmonary Disease. 


having the patient bend forward and fold his arms, so that the 
percussion blows may be made as directly as possible over the 
chest. 

According to Klebs, in pulmonary tuberculosis tenderness is 
very comxnon above the clavicles, anteriorly and posteriorly, and 
hatween tiie scapula posteriorly. A pain above the shoulder is 
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felt with each cough, and pain on every movement of the arm may 
be present and is often mistaken for rheumatism. 

Other causes of thoracic pain in pulmonary tuberculosis may 
be myositis, nervous erethism, pulmonary congestion, pressure 
from (‘ularged glands, l(K*alizcd fatigue of the muscles used in 
respiration or in coughing, contraction of old cavities, traction by 
adhesions to jdcura or to the heart, j>neuinothorax, tuberculosis of 
tlie ribs, an<l ref(»rrcd paiu. 

The intercostal imiscl(‘s may also iK'coine involved in the in- 
flammatory process, and intercostal myesitis may develop. The 
muscles arc now r*xtrem(‘ly painful to touch or to movement, and, 
owing to the pain, r(‘spiratioii is resIrictcMi. 

Tf a ])]cnrisy has cnsiud during the lung involvement, and ad- 
hcsions*havc formed l)etw<‘en the pleura and the ]>(‘ricardia, pain 
results. This may he felt both during res]»irat(>r}" movements and 
cardiac contractions; in fact, it is pathognomonic of tliis variety 
of pain that it has an alternating <*liaracter, dne to the variation 
of pressure from the ehanged r(‘hitionship of the lieart to the sur- 
rouTiding tissii(*s. Pressure over tlie plaeivs where traction is made 
upon the chest Avail by the adherent i)ericardiuin and pleura is 
painful. 

When during tuhercuh»sis a ])iieum(>lhorax results, a sudden, 
agonizing paiu is felt. 1liis niay he so severe that it resists all 
medication, (*ven niorphiu. Jt is said by CleiiKuit tliat pronounced 
neuralgia, marking the* onset of tnlHMvnlosis, is a very grave 
progn(»stie symptom, h. ISrowii elaims that a stubborn pain, when 
coincident with a poor g(*neral condititm, chills, and fever, is fre- 
quently au imiicaliou of a deej) focus Avliicli is extending toward 
the periphery of the lung. 

THE MEDIASTINUM 

The mediastinal diseases eausiug pain are aneurysm, medias- 
tinal inflammation, abscess, and enlarge iiient of the mediastinal 
glands. The pain complained of is l)otli local and referred. The 
local pain is due to the pressure of the growths on the surrounding 
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structures^ which, in turn, causes pressure on the interior, chest 
wall and pain production. The referred pain is due to involve- 
ment of the* nerves in the diseased process. Pain is common in 
the epigastrium, and may be present in the early stages. Pain 
may also he x>resent in the hack. In one case of mediastinal sar- 
coma it was present on each side of the chest over the scapula?. 
In some cases of mediastinal tumors, esp(‘cially in those of a ma- 
lignant nature, the imin is due to an inUTcostal neuralgia, the 
result of infiltration of the intercostal iu*rves l)y flie tumor cells. 
Aneurysm of the arch of the aoria^ or of th(» tlioracic aorta, causes 
but few painful symptoms except those du(» to pressure. When 
the aneurysm extends and li(‘8 just lK‘nc»ath the slermim, and 
begins to i)nsh its way tlirfmgh, causing lu^crosis of the bone, a 
boring, gnawing ])ain is f(*It. At tins time marked tendorness 
over the diseascid area is jiresent. Tlui esf)|»hag(‘ul jiaiiis have 
been described under the esophagus ((p v.). 
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Abdomen, divisions of, for localisa- 
tion purposes, 395, 396 
lesbns of, causing epigastric 
pain, 396, 397, 396 
localising center for pain, 307 
mifscolar inflammation of wall of, 
361 

shonlder pains in lesions of, 392 
use of, in estimatixig suseeptibil-. 

ity of patient, 124 
sobes of, 395, 396 
Abdominal adhesions, causes of, 
368, 369 t 
groups of, 369 
Abdominal incisions, 415 
Abdominal inflammation, thoracic 
breathing in, 127 

Abdominal pain, absence of, in 
lesions of abdomen, 416 
areas of tenderness with, 394 
associated with arteriosclerotic 
condition of arteries, 121 
causes of, 307 

characteristics of intestinal lesions 
causing, 469 
classifleation of, 360 
concentric palpation in, 394 
conditions associated with, 413 
diagnosb of, 390 
differential diagnosis of, 414 
table of, 376, 412 
distinguished from hysterical 
pain, 414 

due to biliary disease, 401 
due to eontxaction and dilatation, 
390 

due to diaphragmatic, traction, 
307 


Abdominal pain, due to extrav- 
asations of septic material, 
400 

due to functional processes, 400 
due to incisions, 415 
due to intestines, 401 
due to irritation of the sympa- 
thetic fibers, 309 
due to new growths, 362 
due to pancreatic diseaim, 401 
due to passive dilatation, 390 
due to perforation in typhoid, 402 
due to shock, 400 
due to the stomach, 401 
due to traction on the mesentery, 
390 

effect of, on diaphragm, 394 
epigastric, 396 
examination for, 394 
forms of, 408 
functional, 409 
gastralgia, 409 
hysterical, 360 
in bowels, 372 
in cysts, 390 
ip hernia, 371 
indicanuria with, 414 
intestinal lesions suggested by, 
470 

lesions causing, 408, 409 
localization of, 394 
organ producing, 395 
muscular layer of wall as seat of 
(McKenzie), 360 
myalgia, 362 
nature of, 300 
neuralgia, 361, 409 
neuritis of intercostal nervsi^ 362 
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Abdominal pain, c»bjoctive, 360 
o£ the peritoneiiin, 362 
of pneumonia, 392 
organa eauaing, 408 
poiniH of reference of, 391 
polyuria wifh, 414 
post -operative, 415 
poatiiro in diagnosis of, 40G 
preHonee of, in neurasthenics, 400, 
410 

])res8uro in, 400, 407 
Inferred, 307, 391, 392 

to e.\trn-:ihdoiniuiil regions, 416 
roflwded, 3!)1, 392 
regional, 393 

rolationsliip of, to defecation, 
401 

to ingestion of food, 400, 401 
to niGiist runt ion, 401 
rigidity of immelcH witli, 413 
skin ns sent of, 360 
spasm of muscles with, 413 
subjective, 360 
sympathetic, 393 

touderuess, maximum jminls of, 
393 

4r 

toxemia with, 414 
tiansferred, 392 

transmission of, in the peri- 
toneum ( Lennandcr), 363 
visceromiisciilar rcllox with (Mac- 
kenzie), 413 

Abdomiiinl prolivtivc position, 126 
Abdominal tenderness, 403 
causes of, 404 
indications of, 404 
in tubal <lisease, 720 
means of determining: percussion, 
404 

palpation, 405 

Abdominal visecr:d disease, pain 
perception in, 377 
Abscess, “cfosod” cxti-adunil, 338 
extradural. See Extradural ab- 
scess. 


Absceas, hepatic, 553 
in areola, from fissured 
258 

ischiorectal, 509 

of the brain. See Brain abscess, 
of the hip joiht, *intraarticular, 
244 - 

of mastoid process,, 336 
of the ovaiy, 751 * 

of tlie spleen, 601 
^'opeii’’ extradural, 338 
perianal, 512 , , 

perisinus, 338 \ 

};eritoiisilhir, 3^j 351 
retropliaryngeal, 352 
Adenoid vegetation of nose, 343 
Adeiiolipomatosis, symmetrical, 224 
Adhesions, abdominal, causes of, 
3(»S, 369 
groups of, 369 
after intnssns<!eption, 498 
appendicinl, 519 
epigastric pains from, 398 
from tubal inflammation, 746 
gastric, 369 
iiepntic, 553 
intestinal, 370 

distention due to, 492 
of the hladfler, 684 
of the gall bladder, 563 
of the omentum, 368 
of the ovary, 752, 754 
pelvic, 370 

]>oint of tenderness in, 405 
perigastric, 459 
perihepatitis causing, 560 
peritoneal, 371 

increased pain by tension, 368 
nature of pain from, 367, 368 
visceral, absence of pain in, 368 
Adiposa dolorosa, associated condi- 
tions of, 225 

differentiated, from other forms 
of adiposity, 224 
from sciatica, 168, 169 
fatty areas of, 224 


gas, 338 
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dolorm^ hypophyseal 
symptoms, 225 
as a feature of, 224 
liposis cerebralis (of Frohlieh), 
224 

Adiposity, forma of, 224 
. tnberoaa (of Anders), 224 
Aditus laiyn^ tuberculous affec- 
tions of> 354 

Adrenals, hemorrhage as cause of 
pain .hi, 259 
Akinesia algera, 219 
Alcohol, ^^neufftlgia due to, 142 
Algometers, 68 
hi measuring pain, 330, 131 
Alimentary tract, paiins of, 418 
. referred pains in, 425 
Alkalies, uses of, 119 
Amblyopia, concentric contraction 
of visual field from, 135 
Amputated limb, inuigined sensa- 
tions in, 104 
projection pain in, 103 
visualisation of, 103 
Anal fissure, 510 * 

acute pains of, 511 
description of pain in, 511 
reflex pains of, 512 
Anemia, back pains due to, 304 
chnmic, of the brain, 181 
pernicious. See Pernicious 
anemia. * 

Analgesia, 61, 62, 63 
area of distribution in a hysteri- 
cal subject, 78 

central, 61 ^ 

endogenous, 61 

exogenous, 61, 63 

extrinsic, 63 

peripheral, 61 

toxic, 62 

tabes producing, 66 
voluntary, 62, 63 
Anemic headaches, 272 
Anesthesia, 61, 63 
by fireeadng, 66 . 


Anesthesia, by interference with 
pain perception areas, 64 
by isc*lieniia, 66 
by pressure, 64 
cord tumor acoompanM by, 65 
diss(K*intion of pain and touch 
under incomplete, 34 
. electric current causing, 65 
lesions within nerves producing, 
66 

of hysteria, 76, 77 
of leg, by skull fracture, 64 
paresis causing, 65 
peripheral causes of, 65 
prtwLire in nerve sheath produc- 
ing. 66 

on a nerve trunk producing, 66 
reflex pnitective action in, 122 
severance of nerve pathways pro- 
ducing, 05 

severance of posterior ivots pro- 
ducing, 6<i 

nyringomyeliu causing, 66 
tninsver-sc inyelitiH causing, 60 
Anesthesia dolorosa, 66 
in neuralgia, 144 * 

Aneurysm, iinportaiice of pain as 
u syniptoin in, 255 
neuralgia from, 142 
of arch of ac»rla, 803 
of the arteries, 254 
of tlie brain aricries, 187 
pressure indicating, 127 
Angina pectoris, associated symp- 
toiiiH of, 787 

character of pain in, 784 
diHiingiiished fnm gastric ulcer, 
451 

etiology of, 783 
hK!al tenderness in, 787 
location of pain in, 785 
similarity of, to aortitis, 250 
sympathetic pain due .to, 103 
Animals, sensation in the lower 
forms of, 1, 2, 3, 4 
Anus, pain in, 509 
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Antui^ pain in diaeaae of, from def- 
ecation, 117 

Aorta, arterioBcleroeia of, 251 
inflammation of, 250 

Aortitia, dcHi^ription of pain of, 250 
time of onat*! of, 251 

Aphaaia, from ttiinora of the fron- 
tal lobe, 184 

Appearance of }iatient an moana of 
nieaaurinf^ intenaity of pain, 
120, 125 

Appcmlicinl diaeaHe, iiif^eatioii of 
food in, 110 

pain from defecation in, 118 
tranaferrc^d pain in, 107 

Appendicial inflammation, aberrant 
paitiH with, 527 

Appendicial pain, diatant, 519 
due to adhcBions, 519 
due to inflamrnatioii, 517 
due to obatruction, 517 
left-aided, 527 
Iwal, 510, 517 
referred, 510, 519 
reflex, 517, 521 
tranHferrcfd, 510, 520 
varieties of, 510 

Appendicitis, colon involvement 
with, 527 

eonatipatioii with, 53;'i 
differeiitiul din|;nosis of, 527, 538, 
539 

increase in sensibility to pressure 
in, 536 

induction of pain by peristalsis, 
r>:i7 

interference witli motion in, 535 
jarring pain from, 536 
noetuniul pains of. 111 
pain from motion in, 117 
pain induced by |>eristal8i8 in, 
537 

pain production in, symptoma aa- 
soeiated with, 5^ 
posture assumed in, 536 
preeaure on the abdomen in, 536 
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Appendieiti% ligidity of 
reoioa with, 536 
aympathetie pains with, 627 
symptoma aaaomated with 
production in, 536 
tendmeaa in, abaenoe of, as a 
symptom, (01 
aa a symptom, 620, 630 
locations of, 633 
^points of, 534 
varieties of, 632 
Appendix, adhesione of, 519 
description of, 614 
diffuse pain in, 515 
epigastric pain from kdona of, 
397 

hyperalgesia in, area of, 527 
indications of, 525 
hyperesthesia in, pointing to in- 
flammation of, 524 
inflammation of, 517 
without symptoms, 516 
obstruction in, causes of, 517 
pain in, 514 

venniforni, diseases of, 529 
Apraxia, 185 

Areas, cutaneous, relating to spinal 
I cord segments, 56 

' indefinite, of pain, 48 

of distribution, of hysterical pain, 
78, 79 

of lumbar aegments, diagram 
of, 57 

of nen*es from lumbar plexus, ** 
52 

of nerves from sacral plexus, & 
of sacral and lumbar segment!^ 
diagram of, 57 
of sensory, ffbers, 51 
of sensory fibers in posterior 
root, 51, 54 
of hyperalgesia, 69, 70 
of maximum tenderness and sold 
aones, 59 ^ , 

of pain perceptiott, interfsiMdii 
with, 64 
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periphml MniKiry fibers, 

51. 


MBisofy nerves, 47, 48 
tenderness, 72 

surfbee^ relating to visceral dis- 
ease, 4, 5 » 

Arsenic, neural^ dne to, 142 
X terminal anesthesia by, 67 
Arterial congestion, 273 
Arterial pressure, increase of, eana- 
ing headache, 272 
Arterial fystetn, ftmelional activity 
of, causing pain, 246 
Arteries, aneurysm of the. 254 
disesoes of, causing pain, 249 
Arteries, inflammation of, 250 
ineaenteric, embolism of, 25*3, 254 
thromboris of, 253, 254 
thrombosis or obliteration of, 248 
Arthralgia. See Joint pains. 
Arthritis, gonorrheal, 2«i8 
symptoms of, 235 

'ArthnHoiuy, in intra-articular hip 
joint abscess, 245 
Ascending path of sciisury 6!}er«, 45 
Aspect theory of pleasure and pain, 
18 


Associated pains, 90 
crossing of fibers in, 92 
diffusion of stimuli in, 92 
examples of, 92 

hypochondriasis not manifested 
by, 93 

hysteria not manifested by, 9.3 
- in neuralgia, 140 

physiohjgical relationship between 
areas of, 94 

relation between irritated and 
sympathetic points, 93, 94 
Aathenopic disorders, 330 
Aatigmatunn, 330 

Atrophy, et liver, acute yellow, 561 
w of muscles, in neuralgia, 146 
resulting from pain, 135 
Ajfditory canal, external, pain in, 
333 


Autonomio nympnthetio n^vpua 
system, 18 
AiitosuggeBiion, 116 
Autosuggestive aenaatiens, 75 
Antotoxic snbstaneea causing ^ neu- 
ralgia, 141 

B 

Bacillus pyocyaneui, 333 
Back, localising center for pain in, 
296 

Back imitis, due to heart and aorta 
affeoiiona, 301 > 

due to hysteria, 304 
due to intestines, 302 
duo to kidneys, 302 
due to liver and gall-bladder, 
;I02 

due to lung affections, 300 
due to inatiHtriiation, 303 
due to pregnancy, 303 
due to spinal cord lesions, 207 
due to static f(K>t errors, 304 
due to stoimicli affections, 301 
duo to uterine disorderK, 726 
due to visc*erul lesions, 208 
in anemia, 304 

indications from, in different re- 
gions, 312, 313, 314, 315 
niUKcular, 296 
in myalgia, 297 
of chlorosis, 304 
oyer the coccyx, 300 
rcfcrre<J, 300 

from gf*nito<urinary organs, 304 
fn>m ovary, 303 
fn>m pancreas, 303 
from spleen, 303 
from uterus, 303, 304 
rbeiimatie, 296 
vertebral, 299 

Bacteria, productive of muscular 
pain, 218 

Beliadoniia, terminal anesthesia by, 
67 
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Bile duct, IwiHt of, from liver di«- 
placeiiiont, 550 
Biliary cirrliosi», 554 
Biliary colie, iii;:chlioii of food and 
drink, of, cuhc cited, 

574, 575 

Biliary puHsu^i's, eiuieer of, 577 
Bladder, udlicMioiiH encom passing, 
(i84 

uiiiil(Jtny of, 572 

cord /.oncN in relation with, 074 
diHens(*s of, eiiiising pain, (i7G 
distention of, (i84 
foreign bodies in, OOl 
general considerations of, G72 
inflammation <if. Sm ('ystitis. 
nerve supply to, G72 
ruptiiiHs of, G85 
tuberculosis of, GOO 
luinorH of, (iSO 

Bladder disease, asstM'iated .synip< 
toms of, G82 

dilTeretitiul diagnosis of, GS3 
tenderness in, GSl 
Bhuhler lesituis, dilTerential diag- 
nosis <d', GSG 

Bladder pains, causes of, G7G 
ehnraottu* of, G7vS 
cold air, effcHd of, on, GSl 
diseases causing, tiS:) 
drugs, <*fT(*<*l <»f, on, (iSl 
food and drink, in relation to, GSl 
hieation of, li7S 
position of patient in, GSO 
production of faetoi's intlueneiug, 
(kSI 

refeivnee areas of, G75 
reflect Oil, G7!l 
time of attacks of, GvSO 
urinary, relation to motion of, 
GSl 

Bladder tuberculosis, assoidated 
symptoms of. Gill 
causes of pain in, GOO 
character of pain in, 690 
location of pain in, 691 


Bladder tuberculosis, produi^, 
pain in, factors influeJ' 

G91 

time of pain in, 691 

Blood, cbnnges in, causing pain, 247 
.deerreased alkalinity of, eausative 
factor of pain, 28 
diminution of supply of, caasitif? 

pain, 248 ^ 

diseases of, 248, 249 
inci*ca8ed supply of, causing pain, 
247 

Raynaud's disease of, 248 

Blood pressure, elevation of, in 
labor, 121 

in measuring intensity of pain, 
120 

bypereiiiin consequent upon varia- 
tions ill, 62 
increase of, 251 

sudden alterations of, causing 
pain, 26 

Blood supply, determining suscepti- 
bility of an oigan to pain, 
113 

Blushing, 124 

Bo]h>s, cause of pain from motion 
of, 117 

changes in structure of, 231 
rrmluiii from pain in, 113 
lesicms of, difToren tinted from in- 
diinitive headache, 267 
from those of the overlying 
structure, 22G 

Bone pains, character of, 228 
continuous, 227 

diagnostic value of diurnal varia- 
tion in, 228 

differential diagnosis of, from 
bursitis, 233 
from hysteria, 234 
from neurotic ostalgias, 233 
general considerations of, 226 
generalized, 282 
in carcinoma, 233 
in cbloroma, 233 
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Us, in liemaiopoietic s^^stem 
sions, 233 

leontiasis ossea, 233 
’"in lymphadenoma osaiuini 233 
in myeloma, 233 
in osteitis defomiana, 233 
in sarcoma, 233 
in spurs, 233 
localiz^, 228 
in contusions, 230 
in fracture, 220, 230 
in new frrowtlm, 230 
in periosteal lesions, 229 
in traumatisuu 229 
pressure, intemiittent, 227 
septic involvetneni in, 231 
spontaneous, iiitennittont, 227 
syphilitic, dull aching; character 
of, 228 

nocturnal ii^rpTuvation <if, 228 
tuberculous nocturnal a^i^avatioii 
of, 228 
types of, 227 

Bony pnK^esKos, ncurulpa from, 
142 

Bowel, colic of, pas with, .480 
distention of, 491 
inflaiuination of, 484 
involvement of adjacent struc- 
tures in, 486 
peristalsis with, 486 
symptoms of, 4S6 
tenderness with, 486 
obstruction of, absence of pain 
in, 495 

causes of, 492, 495 
pain of, areas of tenderness in, 
372 

distinpuished from hernia, 372 
Hue to distention by pas, 373 

Brachial neuralpia, 147, 150 
associated symptoms, 161 
bilateral pain in, 155 
brachial plexus ^98 seat of, 150, 
151 

" eharaeter of pain of, 159 
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Brachial neuralpia, diftorential diag- 
nosis of, 155, 158 
table of, 162, 163 
distribution areas of, 151, 153, 
153 

KK*alisaiion of, 158 
location of pain in, 150, 160 
tendcnicss in, 161 
unilnternl pain in, 155 
Drachiiii plexus, area of distribution 
t>f, nerves derived from, 152 
d€wriptioti of, 150, 151 
distribution areas of cords oom- 
posinp, 155 

of cutaneous nerves of upper 
limbs, 154 

neiirnlpia fnmi lesions in, 150, 
151 • 

Bnicliinlpia, hrnchial neuralpia, 150 
Hritin, iihsccss of, as eiitise of head- 
ache, 271 

difTereiitial diupnosis of, 195, 
196 

hondaelio and other symptoms 
of, 181, 182, 190, 191 
oripin of, 181 

aneurysm of nrtericH of, 187 
lieiiK»rrhiipes, dilTereiitinl diag- 
nosis of, 106 

pain in lops as forerunner of, 
305 

hyperemia of, 181 
metabolism, disturbance of, in 
hysteria, 77 

pain in disc^,uses of, 140 
purasitcs of, 187 
syphilis of, 188 

sulrstancc, diseases of, unaccom- 
panied by headaches, 178 
lieadaches oripinatirip in, 176, 
177, 178, 179 

syphilis of, dilTerential diagnosis 
of, 196 

tumor of, catisinp headache by in- 
tracranial pressure, 270 
diagnostic symptoms of, 270 
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Brain^ differential diagrnosia of, 195, 
197 

headache and other symptofiia 
of, 182, 190, 191 
iurnora of (he banc of, 186 
Break 'hfuie fever, backache with, 
298 

Breaat, euroiiioina of, 250 
diaeoHcw of, table of, 260 
paitiK, correlation throu^^h oervoua 
ayatern with iitorua of, 715 
pains in, 258 

Brif^ht’s disease, iilcenition acoom- 
panyitii;, 509 
Bronrhilia, n<Mitc, 795 
Burns, ulcers following;, 489 
Buraitia, dialin)i;tiiHhed from bone 
pains, 233 


Calculus, pn)p'cs8 of descent of, 
610 

Calculus pain, cimrncter of, 658 
etiolo^ of, 055 
locution of, 659 

Cancer, of the biliary pasan^es, 577 
of the puncrena, 491 
of the stoinnch, 452, 453, 454, 455 
of the uterus, 744 
of the vulvn, 756 

Carbolic acid, teniiiiial anestliesia 
by, (i7 

Careiiiotnu, effect of ingestion of 
food in, IIG 
of the bones, 233 
of the breast, 259 
of the gall bladder, 57 
of the larynx, XiS 
of the rectum, 507 
of the stomach, 455 

Canliac disease, diffeixuitial diag- 
nosis between iiiteruostal neu- 
ralgia and, 781 j 

Cardiac pain, degeneration of car- j 
diac ganglia as cause of, 732 1 


Cardiac pain, mitral regu 
as cause of, 782 
raising of intraventricular I 
sion as cause of, 782 
origin of, cardiac, 782 
gastric, 782 
Cardiospasm, 436 
cause of pain in, 437, 438 
character of pain in, 438 
contraction in, 437, 438 
tension pains of, 437 
Caries of the vertebral canal, 210, 
211 

differential diagnosis of, from 
nciirasibenia apd hysteria, 
210 

Catarrh, of middle ear, 339 
Catatrlial ulceration of the intes* 
tines, 489 ^ 

Cartilage, lack of pain in, 113 . ^ 
('aiidnl lesions, 209 f 

Cell areas, sui>erimposition of, for 
motion and sensation, 10 
Centers of memory, for pain, 24, 
25 

Centers -of motion, 173 
of perception, for pleasure and 
pain, 21, 22, 23 
of sensation, 173 
of the senses, 173 
Cenfml ganglion, tumors of, 185 
Central nervous system, 172 
anatomy of, 173 

back pains connected with, 208 
courses of fibers of, 174 
diseases of, 179 
origin of headache, 175 
thalamic pains of, 198 
tumors of, 183 
Ceplors, noci-, 29 
nocuous. See Noci. 

Cerebellar abeeess, 339 
Cerebellar ataxia, symptoms of, 185 
Cerebellum, as a sensoiy organ, 11, 
12 

tumors oi^ 185 
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arttrioseterosiay headache 
^aa ayniptom of, 274 
lebral eoogeation, aa eauae of 
headaiohe, 272 

brain fluid inereaaed by, 272 
due to inereaaed arterial pres- 
aure, 272 

prediepoaingr faetora to, 273 
Cerebral heipoiThaire, differential 
diagnoda of, 128 

Gerdinal tumois aa a eauae of head- 
ache, 269 

Cerd>roBpinal 6bm, of the abdom- 
inal viacera, 378 

Cerebrospinal fluid, inereaae of, 
eausitig headache, 276 
- Cerebrospinal syetein, development 
of, 32 

Cervical lesions, 209 
Cervical stenosis, dysmenorrhea 
from, 729 
Cervicitis, 742 

Cervix, apaamodio contraction of, 
.730 

ulceration of, 743 
Cervix uteri, aensibility of, 709 
Cheeks, pain in, 418 
Chemical action, as stimulus of sen- 
sation, 5, 6 

Chemical changes, pain due to, 27 
Chemical irritations, parenchyma- 
tous pains from, 88 
Chemotropism, 1 

Chest, localizing center for pain, 
310 

pain in. See Chest pain, 
thoracic walls of, 760 
Chest pain, causes of, 310, 7fl0, 767 
diagnostic points on, 768 
from diseased lung, 767 
from stomach distention, 766 
Chest wall, localization of pain in, 
767 

Childbirth, normal, 738 
Chloral, effect on blood pressure ele- 
wtioD, 120 


ChloToma, 233 I 
Chlorosis, pidns of, 304 
symptoms of, 181 , 

Choked disc. See Papilledema. 
Cholangitis, 572' 
catarrhal, 577 
Biippurative, 577 
Cholecystitis, 569 * 
accompanying gallaioinei 576 
distingu&hed from gaatric ulcer, 
450 

Choroid, pain in, 328 
Cicatrices, neuralgia from, 148 
Ciliary body, pain in, 3^ 326 
Ciona ititestinfilis, 2 
Circulation, affection of, by pain, 
134 

CircHilntory system t arteifea, 240 
bli>od supply, 247 
voins, 255 

Clrmiiiiflex neuralgia, 147, 104 
ciiiiscs of, 1041 

distiiigiiiHlicd from rheumatiam of 
shoulder joint, 164 
Cirrhosis, liilinry, 654 
of the liver, 552, 554, 556 
chmnic iitrophic, 561 
ClaiidicatifHi, intermittent, 251 
Clavictilnr piiiiis, 310 
ill cxtrautcriiie pregnancy, 302 
Cocttin, effe<;<8 of, 119 

terminal anchthesiu by, 67 
.use of, 100 

Coitus, pain in, 717, 756 
Cold, cniisitig pain, 28 
neuralgic pain from exposure to, 
142 

physical factor of pain, 118 
^^Colds,” productive of muaeular 
pain, 218 . 

Colic, 436 

associated with uremia, 484 
causes of, 223, 481 
constant pain in, 483 
due to contraction, -223 
due to overdiatq>tion, 223 
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Colic, due to prensure, 223 
due to tenNiori, 223 . 
due to traction, 223 
hyjkotlicMSH of caiiKO of, 482 
infcnMty of, 483 
iiitmnittcnl pain in, 483 
intestinal, dilTcrcrilial diagnosis 
of, 484, 485 
duo to plinnhisni, 484 
without liowel leshin, 484 
locaiicni of pain in, 482 
rnorphin in, 125 

iniJMciiJar movement in, 125, 12(3 
ruKdiirnal pains of, 111 
< nisei of, 482 
pain of, .'tSS 
posture in, 12(3 
pressiift) in, 12(3 
type of pain in, 483 
variations of, 222 
Colitis, clironie, 502 
niucouH, 503 
ule<Ta(ive, 501 
Colon, disfilaeenient of, 503 
distention of, 501 
infective stales of, 501 
inOainiiiation of, 501 
spasm of, 502 

tumor formation duo to displace- 
ment of, 505 

Colon spasm, description of, 470 
Colonie disease, elTeet of ingestion 
of food in, 11(1 

Colonie involvement, in intestinal 
imin, 500 

(5>neentric palpation, 304 
Condiieting apparatus for pain, 20 
(\)ndneting flheiN, pressure on, 29 
(^mgestion, arterial, 273 
causing nITeetions of nerve trunks, 
140 

cerebral, as enuse of headache, 272 
Coiijiinetiva. diseomfort from tear 
secretions in irritations of, 
324 

foreign bodies in, 324 


Conjunctiva, pain in, 322 
Conjunctivitis, severity of 
323 

stretching of the lid in, 324 
Consciousness, 4 
classes of, 5 
loss of, in anesthesia, 63 
from emotion, 133 
from pain, 132 
modifying pain production, 115 
objective, 5 
obtunded, 63 
senses in relation to, 5 
subjective, 5 

Constipation, colicky pains due to, 
509 

neuralgic pain due to, 500 
Contact, dependence of sensation 
on, G 

Contraction, of a hollow organ, 
25 

("oiitrury innervation, law of (Melt- 
zer), 388 

('ontiisioiis of bcnes, 230 
Conveying chuiinclB for sensations, 

35 

dei»[>, 37, 38 
epicritic, 37, 38 
protopat hie, 37, 38 
siiperticial, 37 

(\>nvoliitions, of sensory area, 10 
Copper, ns cause of iienralgia, 142 
C<»rd, pain in diseases of, 140 
Cord tumors, 95 
causing anesthesia, 65 
Curd zones, areas of luaxiinum ten- 
derness of, diagram of, 59 
diagram of, 55 
Cornea, erosions of, 324 
foreign bodies in, 324 
}>ain in, 322 
perforation of, 325 
sensibility to light in lesions of, 

323 

tear secretions from irritation of, 

324 
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nerpes, 325 
toxemia, 325 
ueal ulcers, 325 

brpora quadri^eniiiia, tumora of, 
183 

Corpus calloftiim, tumors of, 184 

Cortex, absence of central objective 
pain in, S2 

differential diaj^osis between dis- 
eases of the thnlnmus and, 
203, 204, 205, 206 
interrelations between the thala- 
mus and, 200 

Cortical lesions, unproductive of 
pain, 82 

Cortical tissues, pain receptors lack- 
ing in, 82 

Cowper’s frlaiids, inflammation of, 
703 

Cutaneous areas, relating to spinal 
cord segments, diagram of, 
56 

Cutaneous distribution of nerves, 
diagram of, 56 

Cutaneous hyperalgesia, relating 
to areas of visceral disease, 
54 

Cutaneous scnsoiy' nerve 8U]>ply, 
diagram of, 40 

Cystaigia, 683 

Cystic disease, of the kidney, 645 
of the pancreas, 491 

Cysticenms cerebri, 187 

Cystitis, 685 

associated symptoms of, 680 
attacks of pain in, factors in- 
fluencing, 688 
character of pain of, 685 
location of pain of, 687 
referred pain of, 687 
tenderness in, 688 

Cysts, abdominal, 399 
of the breast, 259 
of tbe liver, 555 
of tbe spleen, 692 
ovarian, 309, 753 


D 

Defecation, physical factor of pain 
in, 117 

Deflected pain. See Reflected, 104. 

Delnycil pains, 34, 111 

Delirium tremens, differential diag- 
nosis of, 197 

Deranged metabolism, causing neu- 
ralgia, 141 
in influenza, 141 
in senility, 141 

Detcrionilion, physical, causes oL 
134 

DiugnoKiH, care in, 410 
errors in, 410, 411, 413 
intensity of pain a factor in, 114, 
120 

manual reproduction of pain in 
an organ in forming a, 132 
sciiHory cxiiniination in forming 
a, 132 

Diaphragm, crippling of, from ab- 
doininul [mins, 394 
pull on, from liver dispineement, 
558 

Diarrhea, wdth iiilostinal pain, 475 

Digestion, physical factor of {lain 
in, 116 

Dilatation of pupils, by pain, 73 
causes of, 125 
drugs causing, 125 
means of njeusiiring pain inten- 
• sity, 120, 125 

Dilatation of tlie stomach, acute, 439 
fnirn pyloric siiasm, 438 

Diphtheria, pains of, 352 

Displaced kidney. See Movable 
kidney. 

Displacement, of the ovary, 749 
of uterus, 726 

Dissociation of pain and touch, 32, 
33, 34 

Distention, in intussusception, 498 
of the bladder, 684 
of the bowel, 491 
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Distention, of the liver, 551 | 

Distribution areas, of nerves from | 
lumbar plexus, 52 
of nerves fn>in sucral plexus, 53 
• of peri)>heral sensory fibers, 50, 
51 

of sacral and lumbar segments, 
diagram of, 57 
of sensory fibent, 51, 64 
Diiirtml pains, 110 
Diversion of attention modifying 
[mill production, 116 
Dorsal lesions, 209 | 

Dorsal nerves, diagram of, 54 
Dreams, subjective pain in, 75 
Dream state, pain perY*epiion in, 31 
Duet disease, eiToct of ingestion of 
food in, 116 
Ducts, genital, 699 
Duodenal iiU'crs, 489, 490 
distinguished from [)yloric, 450 
ingestion of foo<l in, 116 
pain of, 388 

Drugs, analgtwia produced by, 63 
pain ]irodnction iiiodilled by, 119 
predisposition to neuralgia by 
use of, 143 

Dysenteric priKditis, 507 
DysincnoiTlien, causes <if, ?29 
ditTorontiiil diagnosis of, 757 
mcmbniiious, 730 
ovarian, 734 
prevalenee of, 728 
Dysphagia, in pharyngeal affec- 
tions, 353, 354 

in tuberculous lnr>’iigeal uleers, 
:i5S 

Dyspnea, in the alimentary tract,* 
425 

E 

Ear, acute otitis media of, 335 
external, 332 

foreign bodies in the external 
auditory canal of, 334 
frost bite of, 3:13 


Ear, furuueiilosb of, 333" 
herpes of drain of, 335 
labyrinth diseases of, 340 
middle ear, catarrh of, 339 
chronic discharge from, 336 
complications of disease of, 
337 

disease of, 335 
position assumed in lesions of, 
334 : 

pus in, 337, 338 
suppuration of, 337 . 
myringitis bullosa, 336 
othemaioma of, 332 
otitis externa diffusa, 334 
otemderusis, 339 
pain in diseases of, 332 
in drum membrane of, 335 
in external auditory edbaf of, 
333 

severity of, 332 
perielu>ndritiK of, 332 
referanec areas for pain of, 335 
rorerrtd pains of, 340 
tuniors uf, 333 

Eidopic pregnancy, epigastric pains 
fnim, 397 

Kezemn introitus, pain caused by, 
342 . 

h^dema, pn?sciiee of, in kidney area, 
618 

Kleotrie current, anesthesia by, 65 
Klef*t rival rtMetions euiisiiig paip, 28 
Klectrieity, fnradic current of, 118 
measuring pain by, 130 
physical factor of pain in, 118 
static spark of, 118 
Enibolisin, 198 

differential diagnosis of, 196 
of mesenteric orteries, 253, 254 
Emotion, 14 

fatigue resulting from, 76 
loss of consciousness from, 133 
Emotional pains, 76 
Emotional shock, indueiiig hystexi- 
cal pain, 79 . v 
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modi^Sriiig P«in prodae- 
^ U6 

tiomena aeeompaiiying» 132| 
133 

physical reaalta of| 30 
Empyema^ aoata, diagnosis of, 348 
diseases in body related tO| 344 
headaches arising in, 343 
treatment of, 348, 340 
Encephalitis, from deetrio current, 
65 

Encephalitis hemorrhagica, differ- 
ential diagnosis of, 100 
Endarteritis obliterans. * See Inter- 
mittent claudication, 248. 
Endocarditis, differentiation between 
acute and chronic and re- 
, curring, 780 
Endlogmous analgesia, 61 
Endometritis, 730 
character of pain in, 741 
diagnosis of, 742 
dolorosa, 731 

involvement of adjacent structures 
in, 741 

tenderness, demonstrated by a 
sound, 741 

Endometrium, fissured state of, 734 
senaibility of, 709 
Endonasal operation for neuralgia, 
350 

Endonasal therapy, uses of, 342 
Endurance, complaints of patients 
compared with, 120, 123, 124 
Enlarged uterus, neuralgia from, 
142 

Enteralgia, 476 
mistaken diagnoses of, 476 
Enteroptosis, effect of constipation 
in, 118 

Entorospasra, 478 
causes of, 480 

nistakeii diagnosis of, for peri- 
tonitis, 480 
primal^ pain of, 478 
eeeottdaiy pain of, 479 


dill 

Enterospasm, tenderness assoeiated 
with, 483 

Eosinophilia, difbrenHated from 
acute polymyositis, 221 
Epioritie fibers, 37, 38 
Epicritio system, 37, 39, 47 
of Head, 12 

Epididymis, pain in, 600 
Epigastric heniia, 375 
distinguished from gastric ulcer,* 
450 

Epigastric pains, character of, 398 
lesions causing, 396, 397, 308 
organs causing, !197, 398 
suspected lesions in diagnosis of, 
308 

Epigastrium, lesions causing pain 
in, 396, 307, 398 • 
organs causing pain in, 307 
Epiphyseal distuisc (Marburg, Jel- 
liffp), 224 

Ei|uilibriiiiTi, loss of, from pain, 134 
Eryihroinelalgia, 252, 253 
Esophagus, effect of ingestion of 
food in disease of, 110 
hypercHthrsia of, 424 
localisation of pain in, 425 
obstructions of, 425 
pain in, 424 
paresthesia of, 424 
Ksthesionietors, 68 
Ether, ctfects of, 119 
Evolution, factor in relation of pain 
** to other Kensnlions, 31, 32 
Exogenous annigesia, 61, 63 
Exposure to cold, neuralgic pain 
fnirn, 142 

External car, trauma of, 332 
P^xtemal senses in the fetus, 12 
Extracranial head pains, 265 
Extradural abscess, differential 
diagnosis of, 105 
Extrahepatie disorders, 557 
Extraneural causes of neuralgia, 
142 

Extraparenehymatous pain, 557 
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Exirautcrinc prepinnry, cliflFcrentia! 
diagiiosis of, 747 
pain in, 74fi 
ExtririKic! unulfsiisia, 63 
ExtririMC factor-s iiif»(lif>'ing pain 
jirodiK'tioii, 116, 118 
Extroccpior .senno orjrans, 12 
Eye, nrlion of Htirnuli on retina of, 
316 

flHtlieiKtpie disonlera of, 330 
aMtipiintisni of, 330 
eoiiHrionsiiesH of normal retinal 
stiiniili of, 310 
fliiirnal pain of, 110 
fifth nerve tlie seat of seriKntion 
in, 317 

intensity of pain in, 310 
laerinnftion. 317 
normal retinal stimuli to, 310 
pniiifiil stimuli to, 310 
pain in, diapio.sis hascnl on locali' 
/.at ion of, 31S 
duration of, 317 
etiohijry cd‘, 317 
in the (‘horoid, 32K 
in the eiliary body, 323 
in the eonjunetiva and eoriien. 
322 

in the iris, 323 
in the lids, 3 IS 
in tlic oplie nerve, 32S 
in the retina. 32S 
in selerotie eoat, 327 
in surroundin< 4 :s, 322 
loenli/ation of, 31 S 
(piality of, 310, 317 
phthisis of, 32S 

ndlex phenoinonn eoniieeted with, 
318 

sensations of, disasriveahlo and 
]>ainful, 310 

si^niOeanee of pain in diseases 
of, 310, 318 

tender pn'ssure [>oints of, 322 
topography of, 317 
trigcuiuius irritatioii of| 317 


Eye, various painful distn 
of ( Rielscho wsky ) , - 33 
Eyelids, as source of pain, 318 
dia^rnostic value of pain locali 
tion in, 319 

heriies zoster of, 319, 320 
inflaiiiination of, 31S 
neiiraliina of, 320 
Eye itiiiscdc, rheumatism of, 328 
‘‘Eye-strain,” 331 

P 

Faeiul expi'ession indicating pain, 
127 

P’aeios, llippocnitic, 127 
of peritonitis, 127 
simulation of, 128 
P'aetors modifying pain production, 
113 

Fallopian tubes, acute hyperemia 
of, 713 

intlammation of. See Tubal in- 
flammation, 
nerve supply to, 707 
|)ain due t(» ilisense of, 744 
tubal eoiulitions causing pain in, 
741 

P\itty tissues, adiposa dolorosa, 224 
pain in, 224 

PVar, vasomotor eollapse from, 
133 

PVhnh* lierpt‘s, of the cornea, 320 
of the |)haryiix, .332 
“Female etmiplaint.” 712 
PVmoral luTiiia, 375 
PVtns, external senses in, 12 
Fihei's, motor, 174 
s<»iisory eonducting, 174 
P3bii»ids, of the uterus, 744 
P3ssure, of the lijis, 418 
of the nipple, 239 
of the tongue, 421 
P'it/Zs nile in pancreatitis, 488 
Plat -foot, radiated pain of, to knee, 
305 
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ot disease, neuralgria (Mor- 
ton’s) in, 169 

symptoms of the motor re- 
irion, 163 

Folliculitis, pain caused by, 342 
. «'orei|m bodies, in the car, 334 
neuralpa fi*om, 142’ 

. sensation of, in pharynx with 
carcinoma of base of toiifrue, 
355 

Fracture, 229 

elicitation of pain in, 230 
of the thorax, 7ti4 
Frcc^in^, anesthesia by, 6(i 
Frontal lobe, tumors of, 184 
Functional pains, nbilominnl, 409 
Funiiietilitsis, causes of, 333 
muiiifestatioiis of, 334 


O 

Gall-bladder, adhesions of, 563 
back pains referred from, 302 
colic of, 562, 508 
carcinoma of, 571 
defecation in disease of, 118 
infe<4ioii of, 563 
inflarnimithm of, 563 
ingestion of food in disease of, 
116 

location of pain and tenderness 
in diseasi* of, 72 
new ip'owtlis (»f, 571 
iion-rnali^ant growths of, 572 
overdistentioii of, 562 
sarcoma of, 571 

Gall-bladder colic, causes of, 548 
distiri/ruished from f^nll-diict, 578 
hysteria distinguished fnirn, 572 

Gall - bladder disease, assoeiat&l 
pains of, 566 
etiolog>' of, 562 

Oaril-bladder pain, diagTiosis of, 563 
differential diagnfjsis of, 504, 567 
dmeasea causing, 56S 
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Gall-bladder pain, ingeation of food 
causing, 546 
radiation of. 566 
l•cferl•^^<l, 567 

refb^x tenderness with, 567 
tenderness in, 563 
Oall-hladdor and ducts, epigaatrio 
pains from lesions of, 397 
Oall-dnct colic, associated symptoms 
of, 576 

Gall-duct pain, character of, 573 
classiHcation of, 573 
ctit>logy of, 572 
ltH*atioii <if, 573 
paroxysms of, 573 
Gall-ducts, obstruction in, 572 
Gall-stone colic, 575 
dilTcrcntial diagnoHis 577, 579 
Gall-stono pain, 549 
Giill-stoiKM!$, 568 

clmlt*cystitis accompanying, 576 
nocturnal pains of, 111 
persistence of pain uTtcr removal 
of, 142 

Galvanic, current, clTccl of, in neu- 
ralgia, 145 

Gangrene of the viscera, 417 
Gfis abscess, 338 

OasM'i'iiin ganglion, neuralgia from 
iosions in, 148, 149 
Onstralgia, 431 
abdominal jiains of, 409 
description of, 432 
nervous, distinguished from ulcer 
anil cancer, 452, 453, 454, 
455 

Gastric iidlicsions, diagnosis of, by 
pressure, 369 

Gastric area, reflexes felt as pain in, 
433 

Gastric carcinoma, causes of pain 
in, 457 

infection in, effect of, 456 
local disease with, 458 
location of, 456 
lymphangitis with, 458 
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Oostric camnonia, fiosture of pa- 
tient ill product ion of pain 
in, 456 

aympioiTiH of, 455 
OaHiric eroMionM, 442 
Gaairic mucoHa, ('xeesH of acids on, 
effect of, 435 

Oastric puiiiK, appearance of, 430 
ansocinted Hyiii|>totns of, 431 
character of, 429 
corifiiHed dia^noHOH of, due to re- 
flexes, 434 

distinction • between jrastne and 
nervous origin of, 433 
duration of, 430 
inj;,^stinn of food in, 430 
previous attacks of, 431 
referroil pains conipared with, 
461 

reflex orij^in of, ditliculty in dis- 
tiniLruishiti^, 434 

resistance of nervous systems to, 
433 

severity of, as a syiiipttuii, 42!) 
Gastric ulcer, abseiiee t>f pain in, 

443 

cause yf pain of, 443 
charaeter of, 444 
conditions ac(*oiiip:inyin^ and iis- 
sociateil with, 44S, 449 
diagnosis of. 44!) 
diagnostic syniptoius <»f. 45S 
diet producing or inet'easiiijL' pain 
of, 447 

distiiiirnishin^ ehnracteristies of, 

444 

due to metastasis, 45S 
histtiry of, 448 
in^fstioii of food in, 116 
lesions mistaken for, 450, 451 
location of pain and tendeniess 
in, 72 

pain after cure of, 142 

pain of, 388 

patholo^ of, 442 

position in, change of, 447, 448 


Gastric ulcer, relative posit? 
pain to site of, 442 
tenderness elicited on palpail 
in, 445 

tenderness of, 445 
time of onset of, 444 
Gastritis, acute, 440 
character of, 441 
subjective pain of, 440 
chronic, 442 

Gastro-intestinal tract, pains of, 
diurnal, 110 
Gastromyalgia, 431, 432 
predisposing causes of, diseases 
acting as, 433 
symploins of, 432 
Gastroptosis, 431 
Oonerulized pains, 03 
Geniculate ganglion, 141 
Genital organs, female, pain in, 706 
sensibility to ordinary stimuli, 
709 

ninJe, pains in, 698 
Genital pain, sympathetic, in breast 
and weiput, 715 
in liead, 715 

tendency to, on left side, 713, 714 
Genitalia, female, nnatoiiiy of, 706 
dilTei'entiiil diagnoses of, 725 
nen-e supply to, 705, 706, 712 
(lenito-urinary organs, back pains 
refcrietl from, 304 
(lest liras indientiiig pain, 128 
Girdle pains, 95 
Glands, general, 257 
mammary, 257 
niesentcric, 261 
thymus, 261 
thyroid, 261 

Glandular organs, parenchymatous, 
pain in, 87 

Glandular structures, 257 
Glandular tissues, 257 
Ghins penis, pain in, 704 
pain in, from prostate eongestioti 
and inflammation, 701 
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iiy md secondary, 327 
i>urce of pain ioi 318 
system of secondary, 325, 326 
^Globes, sunken, 329 
ninesitis, 422 

^Glosaodynia, classification of, 422 
Gonococcus infection of shoulder 
joint, 304 

Gonorrheal arthritis, 23S 
Gout, nocturnal pain of, 110 
Gouty hip joint, distinguished from 
sciatica, 245 

Gray matter cells, nerve fibers aris- 
ing in, 42 

Groin, incidents of pain in, from 
above and below, 96 
Growing joints, symptoms <if, 241 
Growing-out pains of children, 229 
Oummata of the lectuin, 507 
Gummatous masses, similarity of, 
to tumors, 212 


Habit headache, 289 
^Glabit pains,” 80, 142 
Hair, effect on, of neuralgia, 146 
escessive weight of, as cause of 
headache, 265 
lack of pain in, 113 
Happiness, phenomena resulting 
from, 133 

Head, hyperalgesic zones of, 290 ' 
localizing center for pain, 262 
overwork on, effect of, 265 
pain areas in, tabic of, 263 
’ referred pains in, 264 
sense of pain in, 264 
sense of pressure in, 264 
Headache, absence of, in diseases of 
the brain substance, 178 
asaociated witli, aneurysm of the 
brain arteries, 187 
brain absees^ 181, 190, 191 
hnm tumor, 182, 190, ,191 


Headache, associated with,chloro8jui, 
ISl 

chronic anemia. of the brain', 
181 

diseases in general, 177 
hydrocephalus intemus, 187 
hyperemia of the brain, 181 
hysteria, 188, 190 
leptoinouingitis pumlenta, 180, 
190, 191 
leukemia, 181 
neurasthenia, 189, 190 
pacliyitieningilis interna hamior- 
rhagica, 179, 180 
fmrAHites of the brain, 187 
periiicioiis anemia, 181 
syphilis of the brain, 188, 190 
tiibcmilous meningitis, 180 
tiiiiiors, 183, 184, 185, 186 
diagnuHis of, 265 
constancy of intcmiittent (peri- 
odic), 286 

in brain and meningeal disease, 
190 

of rc>f*f*ni origin: infectious 
disensc, 281 

ijitracranial lesions, 282 
toxernin, 282 
trniiiiiatiMin, 282 
of HMiiote origin : alimentary 
triiet, 281 
anemia, 285 

brain liiniorH and abscesses, 
•284 

ccrobriil arteritis, 285 
ears, 284 
eyes, 282 

kidney lesions, 284 
nose, 283 

fisychical strain, 285 
sinus disease (accessory 
nasal), 284 

diagnostic value of, as a symp- 
tom, 177, 178 

differential diagnosis of, in brain 
and meningeal disease, 195 
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Headache, due to brain substance 
aileetionH, 17G 

duo to diseuM's of ilie brain and 
nicnin^ftti, ]G2 

due to einpyeiiia of the sinuses, 
:m, 344 

due to liypcrtrojiliy of middle tur- 
binate of n(»He, 349 
due to irritation of orj^ans of spe- 
cial sense, 277 
due t(» nasal stenosis, 342 
due to iiasnl liiinors, 347 
due to obstructed sinuses, 345 
duo to sjdienopalatine diseases, 
IHC} 

due to visceral disease, 17(1 
external influence's of, in diseases 
of Mile brain and ineninpros, 
103, 104 
frontal, 102 

liemicranic, ISO, 100, 101 
indurative, 205 

intensity of pain of, in diseases 
of the brain and meninges, 100 
localisation of pain of, in dis- 
eases of the brain and nien- 
injres, 102 
lymphatic, 200 
orifjin of, 175, 170 
postures assumed by jadienls suf- 
feriiijr fn»ni, 200 
tension of pain of, in iliseases of 
brain and menin^res, 102 
therapy for, 104 
toxemic, 271 
unilateral, 102 
Head ]>ain, causes of, 205 
due to the alimentary' tract, 284 
duo to anemia, 272, 2S5 
duo to brain tumors and abscesses, 
270, 271, 2S4 

due to coivbral arteritis. 2S5 
due to corobral conupestion, 272 
due tp ceivbrospiiml fluid in- 
crease, 270 
due to the cars, 284 


' Head pain, due to the eyet^ 
due to hyper blood-tensioi^ 

274 

due to increased venous pressur 
274 

due to induration of muscles, 
205 

duo to kidney lesions, 284 
due to menin^tis, acute, 271 
due to metabolism, 268 
duo to mus<do lesions, 265 
due to nasal conditions, 283 
dne to nerve involvement, 268 
due to neuralgia, 268, 278 
duo to neuritis, 268 
due to paehymeninfntis, 271 
clue to psychical strain, 285 
due to sinus (accessory nasal) 
disease, 2H4 
duo to skin Ic'sions, 265 
due to tt»xic irritation of the 
cerebral cortex, 279 
headache, 2(55 

inenin^roal eliniip^s as a cause of, 
functional, 260 
oixmjie, 271 

oripii of, extracranial, 265 
intracranial, 269 
j»rojeeted, 268 
iTferrcMl, 260 

referred fmm the viscera, 290, 
201, 202, 203, 204, 295 
reflex, 260, 277 
rheumatic, 270, 280 
toxemic, 271 

Hearing, prutoc*tive reflex action of, 
123 

Heart, back pains due to affections 
of, 301 

dilatation of, 781 
ner\c supply to, 774 

Heart bum, 435 

Heart disease, dia^mosis of, by 
means of location of referred 
pain, 774 

general considerations of, 773 
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e, hyperalgesiii, itnpor- 
[ Stance of, as a ayinptoiiu 7S0 
fperalgesio zones in, location of, 
777, 778 

prominence of, 770 
pain in, 775 
referred pain in, 775 
Heart pain, intmeardiae lesions as 
causes of, 782 

Heat, physical factor of pain, 28, 
118 

Heel pains, 300 

Hematoma of llio dura mater. See 
Pacliyiiieninvritis interna 
haemorrhnirica, 179 
llematoinyelia, 210 
Heinaturie nopliralpn, 020 
Heinianeslliesia, 184, 185 
iiupairiiieiit of stmMJK nceotnpiiny- 
infir, 1.*15 

transference of, in hysteria fnmi 
one Hide of iKwly to other, 77 
Heinian<»pHia, 184 
Heinichorea, 185 
lleniieranifl, eye iniin from, 321 
Hemieninie heudaelie, 189, 100, 

191 

Hemiplegia, 184, 185 
Heiiiopoiiie system, lesions of, 233 
Herriorrhajre, in the udraiiiilH, 259 
of the brain. See Bruin iiemor> 
rha^. 

cerebral. See (.’erebral heiiior- 
rhaj'e. 

easing of pain by, 2G. 
into the meninges, difTereiitial 
diagnosis of, 190 
pain from, in body cavities, 20 
in bo<]y tissues, 25, 2G 
of the peritoneum, 367 
of spinal cord, 209, 210 
Hepatic arteiy, twist of, from liver 
displacement, 559 
Hepatic congestion, 551 
associated symptoms of, 552 
Hepatitis, acute, 557 


Hepatoptoais, 558 
description of paina of, 600 
posture ill, effect of, 559 
horeditur}’ migraine, 286 
Hernias, bowel pain with, 372 
causes of pain in, 371 
chronic eases of, 373 
diagnostic criteria of, 375 
distinpiished from bowel pain, 
3?2 

epigastric, 375 
femornl, 376 

increased pain by tension in, 368 
inguinal, 374 

mcKentery, ns a fiietor in pain 
product ion, 372 
lint lira of pain of, 371 
iieurnigiii from, 142 • 

obstruct ion duo to, 499 
of llie ovary, 749 
omental, 373 

pain as a symptom of, 373 
peritonea) irritfition with, 373 
prassiire on ilioirigiiimil nerve by, 
372 

striinguiated, 374 
umhiliral, 374 

Herpes, ncfompaiiying sacral neu- 
ralgia, 171 
eornoni, 325 

febrile, of the coniea, *320 
of the pharynx, 352 
iieiiralgie, of the cornea, 320 
ofVar drum, 335 
<if the lips, 418 
of the jdnna, 333 
of the temgue, 421 
llerp(.»s eoniem iieuritlgtcus, 320 
Herpes laryiigis, 357 
Herpes zoster, cniiKcs of, 320 
characler of pain in, 310, 320 
disiiiiguishod from intercostal 
neuralgia, 165 
of the thorax, 763 
pharyngeal, 3.53, 354 
Heterosuggestive sensations, 75 
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Heierotoxic subsiancex, causing neu- 
ralgia, 141 
Hilton’s law, 220 
Hip joint, ankylosis of, 244 
gouty deposits in, 245 
Hip joint ahsc*osH (intra-arlicular), 
tonsiofi pains of, 244 
Hip joint affections, rheumatism, 
505 

tiibercHilous, 305 

Hip joint disease, distinguished 
fnjm sciatica, 108 
Hip joint pains, 240 
functional, 241 
in inflammation, 241 
in movement, 242 
radioting, 241 

weight-bearing, 241, 242, 243 
Hippocratic frtci<»s, 127 
Hodgkin’s disease, pain in, 201 
Hourglass sloinaefi, cause of pain 
in, 437 

Hunger lieaduclie, 1 1 1 
ITydatid disease <jf the kidney, 040 
Hydutiils of the spleen, 002 
IIydro<*eplialiis (elironie), ditfereti- 
tial ilingimsis of, 1S7, ISS 
Hyoroceplmlus interims, 1S7 
Hydronephrosis, associated symp- 
toms of, (>54 
causes of, 053 
character of pain of, 053 
differential diagnosis of, 050 
in pregnancy, 054 
Hydrosalpinx, 744 
Hyoid, nd'erenee area ft)r pain in 
ear, 335 ' 

Hyper blood-tension, headache due 
to, 27.3, 274 

Hyperoeidity, rolief of, from alka- 
lies, 119 

Hyperacidity pains in stoiiiaeli. Ill 
Hyperalgesia, 47, 01, 67 
accuracy of h^ealixation dei^reitsod 
by, 70 

hpi>endicia], 525 


Hyperalgesia, areas of, 
cutaneous, relating to 
riseeral disease, 54 
dilatation of pupils in, 69 
following anesthesia in hysteria,^ 
77 

from interenrrent infection of vis- 
cera, 70 

in reflected pains from the vis- 
cera, 106 

of the tongue, 421 
referred, in uterine segments, 734 
temperature and touch in, 35 
tenderness difTei^ntiated from, 
70, 71 

testing of, in a part, 68 
thoracic, 761 
zones of, in the skin, 69 
in the vis<*era, 384, 385 
HypernlgeHic zones, origin of, 105 
Ilypendilorhydria, 434 
Hyperemia, 02 

of the brain, symptoms of, 181 
of I ho ovary, 749 
Hyperesthesia, 61, 08, 09, 70 
accuracy of localization dec*reased 
by, 70 

np|>endiciul, 524 
amis of, in tissues, 69 

ill the riseei-a (Mackenzie’s), 

3S5, aso 

attention to tissues in judging of, 
68, 69 

following anesthesia in hysteria, 
77 

from influenza, 70 
in neuralgia, 143 
of uterine imiscle, 731 
thoracic, 761 

tiiinsference of, in hysteria from 
one side of body to other, 77 
Hy))eniephroma of the kidney, 646 
Hyi»erphoria, eye disturhances due 
to, 331 

Hyi^ersensitiveness of smise percep- 
tive centers,. 30 
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i headadraa, associated 
ajmptoiDS of, 275| 276 
stontion of veins of brow or 
scalp in, 276 

general consideration of, 274, 275 . 
pressure points in, 275 
i^)erin>pby of the prostate, 701 
Hypnosis, pain perception under, 
31 

subjective pain by, 75, 80 
Hypoalgesia of the viscera, 385 
Hypochondriac souea of tlie abdo- 
men, 396 

Hypophyseal syinptoins in adiposa 
dolorosa, 225 

Hypophysis, tumors uf, 1S6 
Hypotonia of globe, 327 
Hysteria, back pains duo to, 304 
basis of pains in, 76 
causes of, 76, 77 
differential diagnosis of, 190, 197, 
199 

differentiated from cari<« of the 
vertebral canal, 210 
differentiated from lione pains, 
234 

distinguished from gall-bladder 
colic, 572 

importance of diagnosis in, 70, 79 
pains of, 216 
pressure points in, 79 
subjective pain caused by, 74, 
75, 76 

symptoms of, 188 
thoracic, 761 

Hysterical headache, 289 
Hysterical pains, abdominal pains 
considered with, 414 
areas of, most frequent, 79 
diagnosis of, 79 

differentiated from real pains, 79 
. distinguished from pelvic pain, 
710 

distribution of, 78, 79 
emotioDal shock causing, 79 
Jti duldren, 79 


Hysterical pains, negative, eridenea 
in diagnosis of, 70 
[Misitive evidence in diagnosis of) 
79 i 

relief of, by suggestion, 79 
Hysterical states, explanation of, 
76, 77 

Hysterics, subjective pains of, 74 


Idiocy, pain perception in, 62 
Tmagiiiatioii of pain, 31 
InciKi(mH, ‘ab<loiiiinal, 415 ^ 

Indicnii, presence of, in urine, 406 
Indicanuria with abduininal pains,' 
414 

Indifference, state of, 13 • . 
liidiiratiiiii of head nuiscles as cauM 
of head ]>nin, 265 
Indiirativo licadachcs, associated 
syiiiptomK of, 267 
dcHcriptioii of pain in, 265 
develupiiient of (be process of, 
265 

diagnosed from bone diseases, 
207 

diagiioKod from niciiingitis, 267 
diagiH»scd from iiiigruiiic, 267 
syniptoins of, 266 
Infancy, mnHc*K of pain in, 410 
negligible diagnostic value of pain 
in, 410 

Infan'i of the spleen, 601 
Infarctioh, rena,!, 626 
InfiH*tion causing nonrnlgia, 143 
Jnfeetioas diseases, backache os a 
syrufdoin of, 298 
Iiiflumination, ap|>endieifll, 517 
causing affections of nerve recep- 
tors, 140 
nen’e trunks, 140 
meningeal, causing headaches, 
271 

nasal, pain caused by, 342 
of abdominal wall, 361 
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Inflatnniation of artericH, 2.50 
of the bladder, 085 
of bon«H, 229, 231 
of the bowel, 484 
of the breflht, 258 
of the ehec*kH, 418 
of the colon, 501 
of the eHoj^dia^nis, 424 
(»f the ^Hll hliidder, 503 
of the liiji joint, 241 
of the j<»int.s, 235 
of the ki<iney, 029 
of the kidney, acute. See Ne- 
phritiN. 
elironie, 032 
of the lipH, 418 
of the peri tone II in. 364 
of the teetiiin, .500 
of the toiij^ue, 421 
of the ureter, 070 
of tlie uterus. 740 
of the veins, 25.5 
of viscera, aliscMiee of pain in, 
SO, S7 

thoracic, 701 
liithiijiiiintory pain, 84 

hepiininir of, in hhuid vc'ssels, 81 
cause of throhhiin^: in, S5, SO 
charactfonsties of, S7 
dull acta* in later stag's of, SO 
increased si/c of luuiina of ves- 
sels in, S4 

inOHUs of conveyance of, 84 
miction of, Sti | 

systolic pn'.ssnre increased in, S5 ' 
Intlaiinnatory states, efTwt of mo- | 
tion in, 110 

Tntinen/a, dernni;:ed iiietaholisin in, 
141 

liypcnwlhcsin fmin, 70 
nonralpa in, 141 
severo neck pain of, 352 
slijrlit pressure causing painful 
reaction in, 71 

In^^tion of fotKl, associated with 
pain, 111 


Ingestion of food, effect of, 

116 

intestinal pain after, 472, 47 
Ingninal hernia, case of, cited, Z1 
colicky pain in, referrotl to lower ^ 
quadrant of abdotueii, 375 
pain in, 374 ^ 

pressure on, effect of, 374 
Inherited predisposition to neu- 
ralgia, 143 

Inhibition, of pain sensation, 62 
of perception, 63 
Intellect, inontal activity of, 13 
power of, to reproduce pain 'by 
tneinory, 13 
Intensity of pain, 114 
algoiuetcrs in measuring, 130, 
131 

ninonnt of niorphin necesaaiy as 
indicatkm of, 120, 12.5 
appearance of patient indicating, / 
120, 125 

ns a stimulus, 114 
blood prf^ssiire elcvatiop indicat- 
ing, 120 

cirenintion indicating, 134 
ctmiplnints of patient indicating, 
120, 123 

depending tacloi's of, 114 
dilatation of pupil indicating, 
120, 125 

facial cNprcssion indicating. 127 
gest iiifs indicating, 12S * . 

in spinal coni lesions,' 216 
irritability of nerves a factor in,} 
115 ‘ 

loss of eiiiiilibrinin indicating, 

VM 

mecdianical factors in measuring, 
120, 129 

minima of, table represenring, 
130 

motion indicating, 128 • } 

motor reflexes indicating, 130],^l22 
nerve fibers involved, a Caeter 
113 
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of fioin, patienfs deaerip^ 
tion indicating, 120, 128 
spiratory system indicating, 134 
^'sensitiveness of patient a flaetor 
of, 115 

trophic changes indicating, 134, 
135 

vasomotor signs of, 120, 124 
Von fVey’s hairs in measuring, 
130, 131 

Intercostal neoralgiat 147, 164 
differentiation between eardiao 
disease and, 781 . 

^ distinguished from herpes roster, 
166 

distinguished from pleurisy, 165 
epidetnie of, 143 
looation of imiii and teodeniess 
iity 72 

posKire in, 127 
respiration in, 127 
Intercostal neuritis, 701 
Interference with areas of pain f>er- 
ception, 64 

Iptermenstmal pain, 735 
Intermittent claudication, descrip- 
^ tion of, 251,252 
Intestinal adhesions, cose of, cited, 
370 

Intestinal atony, effect of constipa- 
tion in, 118 

Intestinal diseas€*s, pains due to, 401 
rntetinal obstniction, acute, 402, 
493 

^ * associated symptoms with, 494 
cause of, 493 
chronic, 493, 494 

" Intestinal pain, associated symp- 
^ toms with, 474 
colonic, 500 

diagnostic points in, location of, 
469 

diarrtea with, 475 

to eotonie involveoient, <500 
; d|^ * to \ prjeasure on adjdSent 
; . >nerv«;. 468 


Wl 

Intestinal pain, due to piirpurii, 
402 

duo to traction of the ntesenterj^, 
465 

due to, tuberculous intestinal le- 
sions and leukemia, 460 . ' 

duration of, 478 
* etiology of, 4(ft 
geneinl considerations of, 463 
glandular eiilargeinent with, 476 
history of, 473 

ingestion of food followed by, 
472, 473 

lesions cnnsiiig, 476 
locnlisntioii of, 467 
location of, 460 
muimntlar activity causing, 468 
of tlie aims, 501) • 

of the n*ctiiin, 505 
onset of. indications from manner 
of, 471 

peristnlsis stimulation of, by food 
in, 472 

posit iim of patient in, 472 
recdol, 505 
referrwl, 46S 
reflected, 467 
result of, 473 

shock and collapse with, 475 
tendernf?HS with, dewp, 474 
siipcrflcinl, 474 
tension us stimulus for, 465 
tumor frtnnation with peristalsis 
’ in, 472 
types of, 470 
vomiting with, 474 
Intestinal sec*rclion, disorders of, 
480 

Intestinal ulcer, action of fewd in, 
488 

intervals of freedom from pain 
in, 487 

location of, 487 
relief of pain of, 488 
severity of pain in, 488 
tuberculous, 488 



892 


INDEX 


Inteftiinal ulncration, catarrhal, 489 
ayphilitic, 489 
iyphoidnh 488 

back painK due Ui, 302 
dejiip’cc of K(MiKitivfiit>H»( of, l^iiain 
gtiiniili, 388 

cpiKAHlric pain from leHioiiK of, 
397 

fnnrfionnl diHlurhaticeK of, 477 
law of coiitriiry inncmition in 
(Meltzor), 387, 388 
leHioiis nf\ faiiKin^' piiiii, 470 
iiimmtery of, 403 
motor diHturliaiic*c*H of, 478 
new ^niwtiiH of, 499 
noniial Ktiiiiuli nwtcliona of, 387 
jiain in, duo to anito indi}; 08 tioti, 
40 *^ 

duo to )V||ll.Kt Olios, 402 
duo to liortiifi, 402 
duo to obst motion, 401 
due to poisoiiiiifr, 402 
due to renal calculus, 402 
duo to uroiiiia, 402 
priKliictioii of pain in, 404 
w*crclory dislurbances of, 477 
Mfiiisiu of, 479, 4S0 
Mtiuiuliis for pain pmdnctioii in, 
403, 404, 4ti5 
ulcers of, 4S7 

Tntra-articubir bip joint nlisccss, 
df^rijitiim «»f, 2M 
diairuosis of, 244 
nocturnal iniins of, 244 
iroatinent of, 244, 245 
Intracnininl head pains, caiis(*s of, 
209 

Intradural suppuration, 338 
Iiitraneural causes of iioural^a, 142 ^ 
InirapnixMichy mat oils pain, disteii- ' 
lion of liver causing:, 551 
Intrinsic factors nuHlifying’ pain 
production, 110 

Introitus tiariuni, pain caused by, 
342 

Intussusception, 490, 497, 498 


lodids, uses of, 119 
Iridectomy, 329 
Iridocyclitia, 326 
Iris, pain in the, 325, 326 
Iritis, forms of, 326 
li^lit as a cause of pain in, 323 
myopic, 327 
Bounce of pain in, 318 
sudden exacerbation of pain in, 
326 

treatment of, 326 
Ischemia, anesthesia by, 06 
Ischiorectal abscess, 509 

J 

i Jacksonian epilepsy, 184 
I Jacksonian fits, 183 
: Jacksonian spasms, 184 
I Joint pains, classiflcation of, 234 
infcK^tioriK causes of, 238 
inflamniiitory, diafpiosis of, 239 
intensity of, 236 
iioiiseptic, diagmosis of, 239 
of the hip, 241, 242 
onranic, 234 
rndiatiiMi of, 236 
reiiiu>Hs as a symptom of, 238 
rheumatic inflammation in, diag- 
nosis of, 239 
septic, diagnosis of, 239 
swelling ns a symptom of, 238 
symptoms of, 236, 237, 238 
tenderness as a symptom of, 237, 
2:*s 

traumatic causes of, 238 
verifleutiun of a patient’s descrip- 
tion of, by manipulation, 
237, 2:J8 

by palpation, 237 
by theni|>eutic test, 238 
Joints, as cause of pain from mo- 
tion, 117 
growing, 241 

byi>ersensiti\‘e, cessation of funo- 
tion of, causes of, 237 



INDEX 


893 


, order of frequency of in* 
volvement of ( Eisendrath ) , 
239 


K 

Kala-asar, 692 

Keratitis, punctate auiierflcial den- 
dritic, 326 
stellate, 325 

superfieial, severity of pain in» 
323 

ulcerating, 325 

Kidney, nnatoinical position of, 
604, 608 

liack pains referred from, 302 
congesthin in inOaiuinatiun of, 
630 

cystic disease of, 645 
displaced, 620 

epigastric pains from Icsionir of, 
397 

general considerations of, G04 
hydatid disease of, 6-tC 
hypeniepliroina of, 046 
hyiMjrl elision of, 007 
insensibility of paroncliynia of, 
606 

location of, 608 

lumbar plexus, relation with, 606 
movable, 620 
nerve supply of, 604 
new growths of, 644 
character of pain in, 645 
etiology of, 644 
varieties of, 645 

parenchymatous Infection of, 649 
polycystic disease of, 645 
rotation of, from liver displace- 
ment, 559 
sarcoma of, 646 
tenderness in, 615 
^ most marked points of, 616 
tobereuloBis of, 642 
wanderiagy pain of^ 607 


I Kidney area, edem in, presence of, 
618 

Kidney disease, absence of pain in, 
618 

diffeiential diagnosis of, 610, 619, 
620, 621, 649, 669 
of hydronephrosis in, 056 
of movable kidney, 027 
of |)erinepbritic abscess, 639, 
640, 641 

of pyelitis or pyonephrosis, 
650 

of renal calculus, 668 
of renal infarction, 628 
of renal tuberculosis, 644 
of tviinor, 646 
liydmiicqdmiMiH in, 650 
pain in (lingrioHis of,* 619 
Kidney iiiflitinumtiun, acute. 8^0 
NcpliritiH. 
chronic. 632 
cong(*Htion in, 629 
Kidney pain, abHciicc of, in kidney 
leHions, 618 
clin racier of, 607 
different ini diiignimis of, 020, 
621 

of r(*iinl calciilnH, 650 
difrenmtiiil points, 610 
duration of, 018 
etiology of, 605 
fnyii bladder tumors, 689 
local, 607 
l(K*aIization of, 607 
mot ion of patient in relation to 
prfKiiiction of, 618 
fiosition of pjitieni in, 617 
prcsliictioii of, factors inOiicncing, 
617 

l>soas muside contraction causing, 
610 

referrefl, fi08 
nerves involved in, 612 
reOected, 614 
subjective, 607 

symptoms associated with, 618 
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Kidney pain, tf*nsion, intrnrapsiilar, 
GOG 

on rerinl rapsulc: cauniug', G05, 
GOG 

Kidney rupture, G41 
Kidney sldiies. Srr Hcnal ealeultiK. 
Ki<Itiey *uiiif»r, 04(1 
Killian openilion, resist ion of su- 
priiorbitiil nerve in, !r»0 
Kne<s riidialed to, pain from flat- 
foot, :tori 

Knetf pains propa^^ated tlinni^li ob- 
turator nerve, 241 

L 

Labor, nbsenee of pain in, 7.'19 
lii'st s(ap:o of pains in, T.'l!) 
pain in, 7‘tS 
referre<l pains of, 740 
Laliyrinth, diseases of, MIO 
Laeriniation, ,*{17 
Laetatioii mastitis, 2oS 
Laryn.t^eal erises of (als's <U>rsalis, 
:{,*»!) 

Larynx, aente a(T<*etions <if, ,'{r>7 
nnestlie.sia of eiit ranee to, for 
dys)ilia;ria, doS 
(^areiiioma id', IloS 
elironie pn»ea<si's of, O.'kS 
intlammation of, ;{.')7 
neuralgia of, .‘{oO 
pain in aente atTeetions of, 357 
diseases «»f, .’150 
pus formations in, 357 
I'oferreil pain of, 357 
sensory nerves of, 35(5 
lubeivulous nieei-s of, 35S 
Law^, llil((»n*s, 220 

law of eontrary innervatnm, 223 
fi»?nd as eaiise of neuralgia, 142 
Lead colic, 402, 484 
L(H>ntinsis ossea, 233 
l^fptoineninsntK differential diai;- 
nosis of, 19G 


l^eptomeiiiniritiR piinilenta, difj 
tial diagnosis of, 195, 1 
beadnehe and other symptoms 
ISO, 190, 191 

lA'ptomenitijntiK serosa, diflerentH 
dinpjosis of, 195, I9G 
l^nikcnnin. baek pain of, 290 
Imiiic pains of, 231, 232, 233 
inyel»>”enons, G02 
symptoms <»f, ISl 

Limbs, l(M‘aiizin;f center for pain. 

304 

lower, flat-foot, 305 
^Generalized pain in, 305 
heel pains, 30G 
bip joint atTeetions, 305 
pain from eirenhitory changes, 

305 

upper, pain in, 3(M 
shoulder pains, 304 
Lingual nerve, *151 
Lipomatosis, multiple, 224 
Lips, pain in. 418 
Liver, absei'sses of, 553 
adhesions. 55.'{ 

atrophy of, aente yelhnv, 5G1 
baek pains i-eferred from, 302 
ei nil os is of, 552, 554, 556 
aente ehmnie, 5G1 
congestion of, 551 

<liie to aente inflainiiiatory le- 
sions. 553 
eysts of, 555 
displaeement of, 558 
distention of, 551 
epigastrie j>ain from, lesions of, 
397 

<»ssential diseases of, 5(51 
examination for pain in, 543 
gnnvths of slow development in, 
555 

iiillainmatiou of the capsule of, 
557 

malignant disease of, 556 
nerve supply to. 540, 543 
new growths of, 554 
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^painful disorders of, 540 
in, 545 

iHMuliiiy irrowths of, 555 
mnidnry involvement of, 556 
ensitive area in, 541 
^sensitiveness to pain of, produc- 
ing stimuli, 542 
syphilis of, 556 
tro|»ienl aWess of, 554 
vagus in innervation of, 541 
Liver disease, in relntum to other 
disorders, 54S 

pain in right shoulder in, 542 
palpation in, 544 
percussion in, 544 
sensibility exaiiiiniilion in, 545 
symptoms in dingnosis of, 5t2 
tenderness ns a symptom 4if, 545 
elieitiitioii of, 544 
Liver pain, cimraeter of, 545 
disturbance of liver Hubstnnee 
profier, 550 

extra parenchymatous, cn\ises iif, 

550 

ingestion of f<HMl mid drink in 
relation to, 545 

inlraparonchyinaious, t*nus(*H of, 

551 

movement of the body producing, 
547 

neiinilgia, 550 

position of the body in relation 
to, 547 

time of Hfipenrance iif, 540 
with pregnancy, 54H 
Localization of pain, accuracy of, 
dec*reasef1 by hyjieralgcwia, 70 
derreaseil by hy|H*resth«sia, 70 
indefinite area of, 48 
motion in, 48 
muscles in, 48 
ner\d nervorum in, 48 
peripheral sensory nerves in, 
51 

touch sense in, 48 

Localized anemia, 62 


Jjocomotor apparatus, pain of, diu]> 
nal, 110 

Looomotor ataxia, epigastric pains 
from, 397 

projection pain in, 103 
Lorenz plaster hose for hip joint 
abscess, 244 

louver nniiiinls, sensation in, 1, 3, 4 
Luetic ulcers, pain, of, 355 
syphilitic process of, 355 
Luiuhagti, 221. 222, 296 
dlMtingiiislied from neurasthenia, 
297 

Liiinhar cord neuralgia. See sacral. 
Ijimihar ph^xiiH* liistrihution uf 
nerves from, 52 

Lunilmr segments, distribution of, 
diagrnni of, 57 • 
Liiiuhosacral lesioiis, 299 
Lung pain, etiology of, 790 
referred, distribution of, 790 
Lungs, areas of pain of, in rela- 
til Ml to loeution of lesion. 792 
haek pains due to afft^fdioiiH of, 

.'too 

Lupus and lues, .'k'l.'l 
Lympliaiienniiia fissiiitn, 23.1 
Lyiiiplinngitis, 442 
with gastric* uleer, 458 
Lymphatic lieudaelie, 290 


• M 

Malaria, sfilecii, onlargoment of, 
fnaii, 690 

Mammary gland, 257 

pain produced by changes in, 250 

Marking code for recording pain, 
136 

Massage, effect of, for netiralgia, 
161 

Mastitis, 259 
lactation, 258 
pyogenic, 258 
stagnation, 258 
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Mastoid, of suppura- 

tion of, ;W7 

Mastoid pr<KH»sK, uhH<*oKH in, Xid 
Maxitnuiu iotidc>iTM*Ks nruas, cord 
zonoH, and diiipruin of, 50 ^ 
Meatus, cxtoniiil It^sions of, 1135 
Mechanical chanp^H, cnusative fac- 
t(»rH of fuiin, 25 

Me(^hnnicitl fariors for ineaHuriiig 
pain, 120, l.'IO, 131 
Mechanical irritiiti«»n^ due to pres- 
sure or contraction, 25 
Medinsliniiin, pain of, H02 
Medulla, tinuors of, 180 
Memory, 13 

Moinory centers, for pain, 24, 25 
subjective pains drawn fnuu, 
75 . 

Meningeal ajioplexy, syinptoins of, 
200 

Meningeal changes, as cause at 
luMidaclie. functi(Muil« 200 
organic, 271 

Meninges, syphilis of, 213 
Meningitis, acute, as a cause of 
lica<hM'lic, 271 
spinal. 212 
eorehrospiiinl, 212 
diagnosed from indurative head- 
aclii', 207 
rigidity in, 127 

tuberculous. Ncc Tulierculous 
nieningitis. 

Menstrual pain, conclusitms in re- 
gard to, 734 
iritermenstniaJ, 7,35 
time of mrurrence of, 735 
Menstruation, back pains due to, 
303 

contraction of uterine muscles in 
iionnal, 720 
pain due to, 71S 
painful, 728 

physical factor of pain in, 116 
Mental activity, 13 
Mental disturbances from pain, 134 


Mental resultants, 14 
Mental states, 14 
influence of, on menial prrH*i 
of the bcxly, 124 
pain and, 30, 31 
relation of pain and pleasure 
15, 30, 31 

Monmry, as cause of neuralgia, 142 
uses of, 110 

Mesenteric arteries, embolism of, 
253, 254 

tliromhosis of, 253, 254 
Mesenteric glands, enlargement of, 
in tuberculosis, 261 
pain in, 261 

Mesentery, factor of pain prodiie- 
tion in hernia, 372 
traction on, cause of pain in vis- 
corn, 300 

Medabolism as cause of bead pains, 
268 

Molnpbysicnl consideration of pain, 

20 . 21 , 22 

Metnstases, gastric ulcer due to, 458 
Metastatic^ gn>wtbs, 555 
Mctatnrsalgia, 306 
Middlcf-ear, catarrh of, 330 
complications of disease of, 337 
disease of, 335 
pus in, 337, 338 • 

Migraine, ISO 
ass«H*iatoil symptoms of, 287 
diagnostHl from indiirntive head- 
ache, 267 

ditTcrehtinl diagnosis of, 106, 197, 
lOS 

due to contraction of peripheral 
arteries, 288 

due to diminished secretion of 
tliyruidin, 289 
due to habit, 289 
due to increased intracranial 
pressure. 287, 288 
due to malaria, 289 
due to stenosis of the foramen 
of Monroe, 2SS 
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fi«, due to ejrphUis, 280 
mill from^ 320 
^IL^reditaiy, 286 
j ptmcol, 280 

calization of headache in^ 102 
'^iphthalmoplegie, 321 
premonitory ^npioina of, 287 
reflex, 286 

eeiiitillating aeotonia aa aymptom 
of, 287 

throbbinf:r pain of, 287 
Minima of eenBation, table repre- 
senting', 130 

Misplaced viscera, neuralgia from, 
142 

Misreferenee of pain phenomena, 04 
Molecular diaturbanco as cause of 
neuralgia, 142 
Monomania pains, 80 
Morphiti, effects of, 119 

on blood pressure elevation, 121 
in colic, 125 

measuring intensity of pain by, 
120, 125 

Morton’s neuralgia, 160 
Motion, bone cause of pain from, 
117 

cell areas of, 10 

intensity of pain indicated by, 
128 

joints as cause of pain from, 117 
localisation of pain by, 48 
muscles as cause of pain from, 
117 

physical factor of pain, 116 
reflex, 2, 3 

Motor fibers, course of, 174 
Motor manifestation of pain in 
lower animals^ 3 

Motor reflexes, in measuring inten- 
sity of pain, 120, 122, 123 
proteetive tendency of, 122, 123 
Motor region, effect of removal ot, 
7,8 

focal symptoms of, 183 
location ol^ 173 


897 

Movable kidney, anatomical conmd- 
erations of, 620 
associated symptoms of, 625 
character of pain in, 624 
"^constipation with, 6^ 
differential diagnosia of, 627 
digestive disturbances witlb 626 
lesions with, 626 
location of pain in, 623 , 
paroxysmal pains in, 624 ^ 
pathology of, 622 
tenderness with, 626 
tumor with, 625 
urinary changes in, 625 
Multiple sclerosis, differential diag- 
nosis of, 107, 213 
symptoms of, 213 
Mumps, 423 * 

Muscle fiber, activity of, 468 
MiiscIoh, ns scat o£ bead pains, 266 
catisativo faciiir of back pain, 206 
causes of pain in use of, 117 
influininalion of, 210 
in localization of pain, 48 
involuntary, colics of, 222 
motor nor\’es of, 50 
nerve libers of, 48, 60 
pain in, 21S 

pain producing diseases of, 218, 
210 

protective tendency of, 123 
sensation in, 48 
sensory nerves of, 50 
underlying, rigidity of, associated 
with leiideniesH, 72 
voluntary, diseases of, 210 
induration of, 222 
myalgia of, 221 
myositis of, 210 
myositis fibrosa of, 221 
myositis hmmorrhagica of, 221 
myositis ossificans of, 221 
polymyositis of, acute, 220 
Muscular changes from neuralgia, 
146 

Muscular pain, abdominal, 361 
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Muscular riffidity, witli abdominal 
pain, 41.'i 

Muscular Hpa^fm^ with abdominal 
pdiiiH, 413 

Muficuhir tinsufs, jjaiii in, 218 
MyalpAt 
abdominal^ 302 
churafler of pniiiH of, 222 
of back, due to fatigue, 208 
due to Hprnin, 298 
due to toxemia, 297 
Myelitis, 212 

Myelojtrrnoiis leukemia, 002 
Myeloma, bones, 233 
Myocarditis, 788 

Myositis, dt^scnpiion of pain of, 
218 

forms af, 220 
Myositis llbrosa, 221 
Myositis luemorrlui^en, 221 
Myositis ossificans, 221 
Myringitis bulbosa, 335 

N 

Nails, absence of pain in, 113 
Nasal septum abscesses, pain caused 
by, 342 

Nasal stenijsis, headaches caused by, 
342 

Nasal tumors, headaches us symp- 
tom of, 347 
Naiinyirs sign, 5(i5 
Nausea, pndiTtive teiideiiey of, 123 
Neek, loeali/.iiig eeiifer t\ir pain, 312 
Noc'k pains, onuses of, 312 
Nephralgia, heinaturie, ti20 
Nephritis, ass(K*iated symjduiiis of, 
033, 030 

charaeter of pain in, 032 
Head's xonos in, 031 
sensory disturbances in, ilhis- 
trntivo eases, 033, 635 
hyperalgesia, area of, 630, 637 
pain ill, 631 
referred pain in, 632 


Nervo apparatus, 5 
for receinng and conducting 
28 

Nerve Obers, conveying deep s*' 
bility, 37, 38 

conveying sujierflcial sensibill 
37 

extent and number involved as 
factor of pain intensity, 115 
gray matter cells, arising in, 42 
of iniiseles and skin, 48, 50 
posterior cornua entering, 41, 42 
Nei-v'o force, 5 

regenerated by adrenalin, 102 
Nerv^e supply, of the kidneys, 604 
of the pancreas, 481 
of the n^etiiin, 506 
of the spleen, 593 
to the bladder, 672 
to Fallopian lubes, 707 
to fomale genitalia, 705, 706, 712 
to the hoiirt, 774 
to liver, 540, 543 
to the ovaries, 707, 713 
to the pleura, 709 
to the stmnaeh, 428 
to the testicles, 698 
to the ureter, 070 
to the uterus, 707, 713, 724 
to the vagina, 755 
Nerve terminals, affectioiis of, 140 
Nerve trunks, afTcvtions of, 140 
Nerves, as sent of head pains, 268 
dost met ion of endings of, 364 
involved in referred kidney pain, 
012 

irritability of, 115 
of m>se, 341 
of pain, 30 

pain in diseases of, 140 
sensor}*, of the larynx, 356 . 
of the phnr}*ux, 351 
Nend iier\*onun, in localization of 
pain, 48 

Nervous system, autonomie sympa- 
thetic, 12 
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system, eeiitrAl, 172 
aiioii of, 31, 32 
poilmiee of, 79 
loAvcr animals, 2, 3, 4 
ealizatiou of pains due to dis- 
eases of, 175 
of the ureter, 670 
Kervus nasalis anterior, course of, 
341 

Xervus nasopalatiiinin,,scarpi, 341 
Xeuralpn, anesUiesia dolorosa in, 
144 

area of pain of, 144 
as cause of head pains, 268 
brachial, 147, 150 
causes of, 140, 141, 142. 143, 144 
character of pnitia of, 144 
circumflex, 147, 164 
considcrutioii of, as a scpnrnto 
entity, 141 

consideration of (enn, 158 
iia^tiosLs of, 147 
differential diapiosis of, goiiernl, 
106, 147 

differentiated from muscular le- 
sions, 147 
neuritis, 140, 159 
tabes, 149 

distant points in, 145 
duration of, 146 
effects of, 146 
on heart, 146 

(epidemic of, intercostal, 143 
•etiology of, 142 
■exciting causes of, 142 
extraneiiral causes of, 142 
galvanic current for, 145 
general discussion of, 141 
infection, as cause of, 143 
inherited predisposition to, 143 
in influenza, 141 
in fienility, 141 
intercostal, 147, 164 
intraneural causes of, 142 
laryngeal, 359 
local points in, 144, 145 


Neuralgia, massage for, 161 
M(»rtoifs, 169 

muscular changes from, 146 
nose as cause of, 149 
of iibdoiiiiiiui oigaiis, 400 
of alHlomiiial wall, symptoms off 
361, 362 

of cheeks, 418, 419 
i»f cortex, causing headaches, 278 
of eyelid, fifth nerve, 320 
diagnosis of, 321 
of lips, 418 
of liver, 550 
of lumbar coni, 169 
of ovary, 740 
of pharynx, 356 
of stomach iicrvc*s, 461, 462 
of the uterus, 726 
pathology of, 141 
peroneal, 147 

pioreitig pain of, differentiated 
from hone pains, 228 
plantar, 169 

predisposing fneloi>i to, 143 
predisposilion to, by alcohol, 143 
l>y drugs, 143 

by excessive sexual indulgence^ 
143 

by tobacc'o, 143 
from senility, 143 
projected pain causing, 144 
referred pain causing, 144, 149, 
1.58 

differentiated from, 102 
reflex irritations ea using, 143 
rtdieved by endonasal operation, 
;150 

sacral, 169 

sinus suppuration producing, 345 
akin na tlie aeat of, 265 
aupraorbital, 143 
aynipathetic pain cauaing, 144 
symptoms, 143 
syphilitic, 147 
tectb affected by, 148 
thoracic, 760, 763 
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WO 

Neuralgia* toxic nmierialH cauHing* 

, 141, 142 

traumatiNiii oh caiiHc of, 143 
trigemiiiul, 14<i, 147, 148, 149 
trophic chonges in, 146 
lypea of, according to localisa- 
tion, 147 

Hciatic, 147, 166 * 

Vallcix’K poinlH, 144, 145 ^ 

va»Ofnotc»r changca in, 145 ^ 

viaceriil, -147 

Neuralgic pains from spinal cord 
tumors, 211 

Nourasthcnin, abdominal |iliiii in, 
409, 410 

difTerentiol dingnosiH of, 196 
differentiated from caries of the 
vei^ebrnl canal, 210 
lumbago, 297 

due to long continufHl lesion of 
female genitalia, 712 
lieadaclie and other symptoms, 
189, 190 
pains of, 215 

jircdispoHing to luMirnlgin, 143 
sense of ]n’cssuro in head with, 
264 

symptoms of, 216 

NenmsHienics, dinnial pain of, 110 

Neufitis, nhdoniiiuil, of intcMTostal 
nerves. .3li2 

as cause of head pains. 26S 
bmchial neuralgia in. 150 
Wiises of, 140, 141 
diffei'enlinl diagnosis of, 147 
distinguisluHi from iieunilgia, 140, 
141, 142, 159 
localization of, 153 
of the esophagus, 424 
symptoms of, 1 13 
thoracic. 762 

Neuropathic eoiuUtions, effect of 
constipation in, 118 

Neurosis, effin*! of ingestion of food 
in, 116 

' ooenpation, cause of, 30 


Neurotic ostalgias, disfu; 

from bone pains, 233 
Neutral sensations, 14 
New growths, abdominal, 362 
causing bone pains, 230 
intestinal, 490 
of the gall-bladder, 571 
of the liver, 554 
of tlio i^ectum, 507 
of the stomach, 455 
of the uterus, 743 
Nicotin as cause of neuralgia 142 
Nociceptors, JP 
Nocturnal ostalgia, 228 
Nocti|mal | ains, 110, 244 
Nocuous ceptors, 29 
Nose, adenoid vegtdation of, 343 
diseases producing pain in, 342 
emp3*eina of the sinuses, 343 
headaches from obstructed 
sinuses, 345 
fnim tumors of, 347 
from sp1ieno|ialaliue diseases 
of, .345 

hypertrophy of middle turbinate 
causing headaches, 349 
ill neuralgia, 149 ^ 

li>eal ]>niiis in cavities of the 
sinuses of, 344 

neuralgia of, from' suppuration 
of the sinuses, 345 
obstructed sinuses in, 345 
pain ill dist^nses of, '141 
nfflex neii rose's of, 344 
sensurj’ nen*es of, 341 
tumors of, 347 
Numbness. Sre Paresthesia. 

0 

Objective pain, 82 
abdominal, 360 
central, 82 
origin for, 82 
thalamic, 83 
peripheral, 83, 89 
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?on, appendidaly 517 
Tto hernia, 499 
^the vrall-ducts, 572 
intestines,^ 492 
Utiou neuroaes, SO, 81 
Eir headaches, 282 
IC)niental herhiaa, 373 
llriphoritis, ratniaaioii of oonstaiii 
pain in, 109 

Ophthnlniopletpc migraine, 320 
Optic iicfre, pain in, 328 
Optic tlialoiiius, origin for central 
objective painSi 82 
Organ, athictiires of an, 84 
Organic disturbances causing hea^-*^ 
aches, 277 

Organs of sense, 5/ 11 
of sense peiveption, 11 
Ostalgia, nocturnal, 228 
Ostalgias. See Hone pains. 

Osteitis defonnaus, 233 
Osteomalacia, 232 
back pains of, 300 
description qf, 232 
distinguished from spondylitis, 
232 

syiiiptoiiis of, 227 
Osteomyelitis, 231 
acute, 2.31 
chronic, 231 
of the thorax, 764 
symptoms of, 227, 228, 231, 236 
Otalgia exearie dentiuru, 340 
Othematorna, 332 
Otitis externa diffusa, 334 . 

Otitis media, acute, 3.35 

differential diagnosis of, 10.5, < 
196 

forms of, ^136 
Otoeelerosis, 339 

Ovarian diseases, transferred pain 
in, 107 

Ovarian dysmenorrhea, 734 * 
Ovarian pain, eaitses of, 748 
diaraeteiwlks of, 748 
local p<ui4 o^ 748 


Ovaries, abscess of, 751 
adhesions of, 762, 764 
back |iains, referred fromi, 308 \ 
cysts of, 763 , 

displacement of, 749 
hernia of* 749 * 

hyperemia of, 749 
nerye supply to, 707, 713 
neuralgia of, 740 f 

pain in, 747 

relation of, to parotida, 703 « 
tuberculosis of, 752 

4 

P 

Pachymeningitis externa, 337 
Pachyirisiiingitis hmniorrhagiea tn« 
lernii, differential *diagnosti 
of, 198 

etiology of, 179 

beadache and other r^ptoms of, 
179, 180, 190, 191 
Pachymeningitis interna as a eduse 
of headache, 271 

rachymeningilis spinalis hyper- 
iniphicn, 212 

Pain, character of, IW, 109 
eliissiflcntion of, 74, 89 
conditions assiMtiatcd with, 132 
constant, 109 

' definitions of, 13, 18, 19, 20 
description of, by patient, 108, 
109 

, orientation of cause of, 262 
Pain ftlairients, iiner|nal dislribiitioii 
of, 48 

Pallor, indicaling shock, 124, 125 
itidieating intensity of pain, 124 
Pancreas, back pains, referred 
from, .30.3 
cancer of, 579, 691 
character of pain in, 485 
cystic diseases of, 491 
diagnostic importance of pain in, 
484 

diseases of, caiunng pain, 587* 
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Pancreas, epijriwtric i»ainH from le- 
sions of, 397 

general considei-atioiiH of, 480 
location of pain in, 485 
nerve supply of, 481 
pain in, 580, 587 
peritoneal covering of, stretching 
of, 483 

{Kisition <if patient in diseases of, 
487 

reaction to pain stimuli in, 484 
relationship of, to other parts, 
484 

structure of, 482 
tendenicsK in lesions <if, 480 
Pancirutic calculi, 480 
Pancreiitic lesions, pfissihility of, in 
afipareni ])eritonitis or intes- 
tinal obstruct ion, 485 
Pancreatitis, acute, distinguished 
from gastric ulcer, 451 
hemorrhagic, 487 
symptoms of, 488 
ch remit', 480 
Fita*s rule for, 488 
subacute, 48S 

tiSHocialod symptoms of, 480 
tendeniws in, 488 
tenderness in, 487 
Panophthnlmitis, pain of, 330 
Papilledomii, associated with tu- 
mors, 1S3 

Papillitis of the tongue, 422 
Pnrueentosis, 330 
Paralysis, areas of, 50 
* from tumors, lv83, 184, 185 
Paraparesis. 184 

Paraphasia from tumors of frontal 
lobe, 184 

Parasites of the brain, 187 
Parenchyma to us infection of the 
' kidney, 649 

Parenchymatous pains, S3, 84, 140 
causes of, 84 

ehemieal irritatiqns producing;, 

88 


Parenchyinatoiis pains, di^r 
flammation of the visL 
inflammatory, 84 
in glandular organs, 87 
radiation of, 86 
thermic irritations prodnein, 
torsion pnMlueing, 88 
traction producing, 88 
Paresis, causing anesthesia, 65 
dilTerontial diagnosis of, 197 
Parosthesin, simiilnted ptiih in, 61, 73 
I’arestlicsias, 183 
Parietal lobe, tumors of, 184 
Parotid gland as cause of fmin, 423 
Pnndids, relation of ovaries to, 752 
Paroxysmal pains, 109 
crises in, 109 
IVdicIe, torsion of, 309 
INHliinculi cerebri, tumors of, 185 
i^elvic ndhasions, cases cited, 37Q 
pain <if, when present, 370 
Pelvic disc'ases, diagnosis of, t22 
importance of considering the 
[mtient in, 724 
discharge in, 723 
ppignslric pains from, 398 • 
history' of case of, 722 
menstrual flow in, character of, 
723 

pain production in, predisposing 
faclons to, 723 

Pelvic pain, ' diagnosis of, from 
hysterical, 700, 710, 711 
Qxaminatiim, himnnual vaginal, 
impoinance of, in, 722 
functional acts, relation* to^ 717 
motion causing, 718 
on coitus, 717 
on menstruation^ 718 
liosition assumed by patjent suf- 
fering from, 716 ^ 

|K)sition, change of, causing, 718 
symptoms of, 7(W 
tenderness areas 720 
teiidemesa due Ho, 710 
varieties of,T12, 715 
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of the mucoea, 35G 
rpain in, 703 
l^rml pain in, 703 
^eption, inhibition of, 03 
jMtrs for, 30 
lli^reea of, 01 
Trugs, effect of, on, 63 
,iclii>oy, effwt of, on, 02 
Inhibit ion of, 02, 03 
in thalamic lesions, 190, 200, 201, 

I 202 

loss of, by interference with 
areas of, 04 
in anesthesia, 63, 
of pain, analgt^sia of, 61 
perversion of, 01 
psychosis, effect of, on, 02 
single impression of, at one time, 
71 

toxemia, effects of, on, 02 
Perceptive apparatus for pain, 
30 

Perceptive centers of plousiire and 
pain, 21, 22, 23 
Perforating ulcers, 449 
Perforation, in typhoid, 402, 403 
of a viscus, effect of, 416 
Perianal abscess, 512 
I*encnrdiiini, disease of, 788 
Peridiondritis, 332, 333 
Pericystitis, 089 
PerigaHirie adboaions, 450 
.localization of, in the abdominal 
wall by palpation, 400 
symptoms of, 461 
Peribs|;atitis, 557 
adhesions followirtg, 500 
PeruDysiiiin, sensitiveness to pain 
of, 113 

Penaepbritic abscess, differential 
f diagnosis of, 639, 040, 641 
Perinephritis, associated symptoms 
in. 640 

diaraeter of pain in, 637 
location of pain in, 638 
posture iDw‘?B4% ' 


Perinephritis, ref emd pain in^ < 
tenderness in, 638 , . " 

Periosteal lesions, 229 , * 

Periosteum, condition" of^ in pshi 
from motioti, 117 . " , 

dull aching eharaeier of puin 

228 . " : 
sensitiveness to pain of, 113'' 
Peripheral cauHei!i of anesthesia, 66^ 
Peripheral distribution, of nerve 
Obers, interpretation of pain 
ns coming from, 303 
of sensory OlMtrs, 50, 61 
Peripheral nerves, section of, in 
noiiralgia, 65 

Peripheral pains, associated, 00. 
causes of, 8.3 
eiraractor of, 108, 109 ^ 
extrinsic causes of, 83 
funetioiial caust's of, 84 
intrinsic causes of, 83 
objective, 83, 89 
organic cnns(*s of, 83 
persislency of, 109 
projected. 193 
prc»paguti<Mi (»f, 80 
refent'fl, 95 
rcflwted, 104 
sympathetie, 102, 103 
time of, 110 
transfcriiHl, 100 

l*eriphlf3bitiH of lateral sinus, 337 
Perisiniis absi’ess, .338 
Perisplenitis, 000 
causers of, 001 
degn*OH of pain in, 594, 600 
friction smimls in, 001 
Peristalsis, rrdation hetwedh gastric 
and intcfstinal, 486 * 

relation to pain production, 409 
Peritoneal adhesions, general pain . 

of, when present, 37h « . 

' Peritoneal illation with bon^ T 
373, ^ , 

I Peritoneum, abitoce of pain per- 
I ception^fa, i63 ' 
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Peritoneum, ndhifKions of, :j(i7, 3fi8 | 
difieaiMW of, prodiicirifj^ pain in, 
3(i4 

beniorrliu^^ of, 367 
inflaminatioim of, 304 
laycra of, 3(i3 

painful i^lplll^'eH of, seated in 
Hubperitomml layer, 362, 363 
f(enKitiven(*HH to pain of, 113 
itiiiiorH of, 367 

PentonitiK, aliaeriee of inuaciilar 
niovcmicni in, 126 
acute, abHciiec of pain in, 304 
pain in, 364 

chronic, cauncH of pain in, 360 
kication of pain in, 367 
diaicnoatic criteria for, 365 
faciea of, 127 
onset of, 365 
IKiatiire in, 120 
producUun (»f pain in, 360 
leiidernesH in, 3<iri 
tnhereukma, pain in, 365 
Peritonsillar abs4*esa, 340 
incision of, 351 

Peniicioiis nneniin, symptoms of, 
181 

Pennieal neiiniliria, 147 
Persistency of pains, 101) 

Pharyngeal t nliercnlosis, pain of 
. swallowing in, 355 
Pharyngitis, types of, 423, 424 
Pharyiif^utyniu. pain of, 352 
Phaiynx, acute «Useases of. 351 
carcinoma of, at base* of tongue, 
.V>5 

chronic diseases of, causing pain, 

a54 

febrile herpes of, ;}52 
herpes zoster of, 353, 354 
infections diseases of, causing 
pain, *152 
* cases cited, 35^1 
iiiflaininator>’ processes of, 351 
Inetic ulcers of, 355 
neuralgias of, 356 


Pharynx, pains in dis 
423 

sensory nerve of, 351 
tuberculous ulcers of, 354 
Phlebitis, deep pressure 

painful reaetion in, 71 
pain fmin, 255^ 

Plileginonous angina, pain of, 
Phleginunoiis pharyngitis, 423 
IMiotcK^heinicnl c li a n g e a causin 
pain, 28 

Plii»topliobia, explanation of, 323 
Pbtliisis of the eye, 328 
Physical consideration of pain, 20 
Physical deterioration from pain, 
133, 134 

Physical factors of pain : ebatige of 
fMisition, 117 
defe<!ntion, 117 
digestion, 116 
drugs, 419 
electricity, 418 
extrinsic^ 116, 118 
intrinsic, 116 
iiienstriiaiion, 116 
iiMMli lying production of , 116 
imdioii, 116 
pressure, 118 
respiration, 116 
temperature, extremes, of, 118 
urination, 116 
weather, 119 

Pineliing, measuring pain by, 129 
Pinna, lier|Yes of, 333 
Plantar neuralgia, 169 
I’loasure, ditTereutiation between 
pain and, 16, 17, 18 
pain related to, 132 ^ ^ 

ndation of, to mental state, IS 
sensations causing, 13 
tninsitioii to' pain from, 15, 16 
Plciihi, inflammation of, .793 
innen-ation of, 769 « 

7 ^ * 

painful area of^ not neeateuily 
indieatilrfr of plen^ ipvoiio. 
went, 770 * < 
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iirieul inflammation of, 791 
ted pain in, 771 
lisitiveneas to pain of, 113 
inflammation of, 792 
.ml pain, 764 

risy, ebaraeior of pain in, 770 
^.a]c:nostic vflue of laiin aa a 
aymptoin of, 770 

(listinguiKhed from iiitermwital 
neuralgia, 165 
fiostum in, 127 
n^piratiun in, 127 ^ 

serous, absence of pain in, 793 
transferred pain in, 107 
Plunibisui, 4S4 

Pneumococci eaualrig neuralgia, 143 
Puenmonia, abdominal pain of, 392 
association of, with pleurisy, 797 
differential diagnosis of, 196 
epigastric pains of, 398 
mistaken for appendietiis, 797^ 
pain of, 797 
referred tuiin in, 799 
* slight pain in, 113 
transferred pain in, 107 
Pneninothorar, 802 
Podalgia, 688 

Poinia, distant, in neuralgia, 145 
douloureux aiKipliysaires, 145 
m neuralgia, local, 144, 145 
of pressure, 144, 145 
of tenderness, 161 
Valleix’s, 144, 145 
injrigeminal neuralgia, 150 
Signorelli’s spleen^ 596 
Holiomyefitis of children, 212 
Polyi^ie disease of the kidney, 

Poly^tbem^ 602 

. Polyi^ositis, aente^ differentiated 
" from ^oduophilia, 221 
aynipUmui of, 220 

^ PolyiieiflEiti% differentiated from 
.poHcnnyeKti^ 213 

- of uterus, 
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Polyuria, with abdominal paiii% 4|A 

Puns, tumors of, 185 

Portal vein, twist of, from liver dii*. 
placement, 559 

Position assumed in lesiotte of the 
middle-ear, 334 

Posterior oomua, nerve flben en« 
teriiig, 41, 42 

I’osierior cranial fossa, tumors of, 
186 

Post-hoc neuralgia, 142 

Postures, indicating pain, in CO^O, 
126 

in disease of join^ 127 
In distention of vesical bladder, 
127 

in intercostal neuralgia, 127 
in peritonitis, 126 « 
in pleurisy, 127 

Pregnancy, bu€*.k pains caused l^, 
303 

hydronepbrasis in, 654 
liver pain during, or after, 548 
noniial, 736 

oKteorniilHcia, associated with, 232 
puin ill, causes of, 736, 737 
pyelitis in, 651 

Preproierdive functions associated 
with pain, 1*15 

Prepuce, inflammation of, 703 

Pressure, nnosthesia by, on a nerve 
trunk, 66 

wfthin nerve sheath, 06 
aneiirymii indicatisl by, 127 
bliMMl, piiih by sudden alterations 
of, 26 

by new growths, 25 
causing affcciiotis of nerve ree^^ 
tors, 140 

of nerve trunks, 140 . 
causing neuralgia, 
constant pain caused 1^, 109 
deep, causing painful reactions^ 
71 

effect of, in neuralgia, 14^ 146 
in neurasibeoia, 216 
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Prtsfwurc, effivf of, on pain miti-rH, j 
04 

from inflnrnniatory oxudate, *J.j 
in colie, 120 

in diKtCffition (»f vosical bladder, 
127 

riicfiKurin/ 4 ' pain by, 129 
physical faelor of pain, IIS 
pnijeeted head pains due to, 209 
read ion lo, in iiifliKMiza, 71 
in phlebitis, 71 
Hcnme of, in head, 204 
sli^dit, causing painful rt^aetions, 
71 

Hiipoi^eial, painful reaction to, 72 
tendernoss produced by, 70 
three painful reactions to, 71, 72 
Inmor indicated by, 127 
venous, hoadneho due to increasi' 
of, 274 

Pressure points, in hysteria, 79 
in neuralpa, 141, Mf) 

Pivssiiro sense, 40 
Prickinj', 70. Srr l*aresthesia. 
Primary paths in spinal eord, 42 
Pr(M*lilis, dysent(*ric, r>07 
Pi*odiielinn of pain, eansative fae- 
toi-s ill, 20 

cluing' of position in, 117 

divei*sion of attention in, 110 

drujrs in, 119 

oleidrieity in, 118 

emotions in, llfi 

faetoi’s tnoilifyiit*:, 115 

in conseiousness, 115 

in defmition, 117 

in digestion, 110 

in met isl runt ion, 110 

in motion^ 110 

in respiration, 110 

in urination, 110 

physical factors tiiodifyiiij', 110 

pressure in, US 

lisyehicul factoi-s modifying, 115 
serous ineiuhnines not the seat 
of, 303 


Pnaluetion of pain, sug)|}^ 

no 

teni{>erature in, extremes o 
weather in, 119 
IVojec!lcd pains, in head, 20S 
in ncurulipa, 144 K 

Projofjtion pain, 103 
relief of, in Ktump of ampiitatcjj 
limb, 103 

Pntpafration of ]uiin, 89 
Prophyseal di.*<case (Marbni'^, Jel*J 
lififo), 224 * i 

Pnipri<s*optive system of Sherrintr- 
ton, 12 

Pro.state, cnrifrestion and inflamma- 
tion of, 700 

coiifrestion of, without inflaimna- 
tion, 700 

hypertrophy of, 701 
lesions of, 701 
pain in, 700 
referro<l pain from, 701 
tuberculosis of, 702 
tumors of, 702 

Prosfalie involvement, associated 
symptoms of, 702 
Pndwtive reflexes, reason for, 
123 

Pn»t opal hie liliers, 37, 38 
lVoti»pathic system of Head, 11, 12, 
37, 3t>,* 46, 47 
IVeudo-aii^inal pniii, 784 
Pscudoleukemia, 602 
bone pains of, 2.31, 232, 233 
Psoas absc*ess, eausiii^ pain in groin 
and thigh, 97, 98 

Psychical f.ictors of pain: con* 
sciuusness, 115 
diversion of attention, 116 
emotions, 115 

modifying pain production, 115 
suggestion, 116 

Psychosis, pain perception in, 62 
Pulse rate, indicating pain, 134 
I^uri>ura iwiuorrhagica, pain from, 
249 
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r oaiisoHon of pain iui 647 
Wler of pain in, 647 
progrnancy, 651 
*alization of pain in, 647 
oiiophrosis with, 651 
symptoms associated with, 651 
*loncphro8is, 640 

||(oinia, differential diagnosis of, 

f 106 

^’loric spasm, 436 
churaieier of pain in, 43S 
contraction in, 437, 438 
tension pains of, 437 
Pyloric ulcer, distijiguished fnim 
duodenal ulcer, 450 
severity of pain in, 445 
PyniTciiic lunstitis. 258 
Pyonephrosis, 652 
syniptonis nsso<*iated with, 653 
Pyusalpinx, pain production in, 745 

B 

Ranuhis, 423 
Roynaiid’s disease, 248 
Reaction, of animals to pain, 3 
to stimuli without pain, 4 
Recalled semsations in subjenMive 
pains of hysteria, 75 
Receptive apparatus of pain, 28 
Receptors, abnigation of action of, 

29 

lowering of threshold values of, 

30 

of sensation, 11, 12 
sense rec*eptive oigans, 28, 29 
temperature, 35 
terminal 6laiuents, 28, 29 
Recording pain, 135 
Rectal pain, local, 565 
refer^, 606 
Rectal tdiicsmus, 688 
Keetum, carcinoma of, 507 
gnmmafa of, 507 
hemorrhoids of, 508 
inflammation of, 506 
new growths of, 507 


Rectum, pain in, 505 
iiU^intitm of, 508 
vuricoj^ ulceis of, 508 
Recurred )mnil ysis, relation to ten- 
sibility of the pharynx, 357 
Refen-ed pain, 95 
ndreiialiu for, use of, 102 
alxlutuinal, 391, 392 
npiendiceal. 516, 519 
characteristics of, due to pres- 
sure cm a u«n*e trunk, 100, 
101 

coal-tar pn>diicts for, use of, 

101 

compared with gastric, 461 
cord irritations pniducirig, 05 
distal to originating area, 05 
from the prostate, 761 
from viscera to head, 290, 201, 
292, 2t)3, 29#, 295 
in alimentary U'uct, 425 
in hack, 300 
in ear, 340 
in head, 269 
in heart disease, 775 
in labor, 739 

ill laryngeal disouses, 357 
ill nephritis, 632 
in }»onis, 703 

in temples, from curious teeth, 
261 

incidents of, in groin from above 
and below, 96, 97 
inti>Ktirinl, 468 

localization of visenis produoiilg, 

;i88 

locations of, 95 
morphiri, use of, for, 101 
nerve ci remit lesions causing, 05 
neuralgia difrc*rcntiated from, 102, 
106 

of cystitis, 687 

of the gall-bladder, 567 

of kidney, &)H 

ner\’es involved in, 612 
of neuralgia, 144, 149, 158 
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Befemd pain, of renal ealculua, | 

m 

of thoraeic walls, 76i 
peaterior root lesions causing, 95 
principal eausca of, 95 
proximal to originating area, 95 
psoas aliscesH causing, in thigh 
and groin, 97, 98 
rectal, 506 

reference of, downward, 97, 98, 

^ 100 

upward, 97 

upward and downward, 95, 96 
re6e(*ted p a i n a differentiated 
from, 104 , 

section of nen^es causing, 101 ** 

to extraabdominal regions, 416 
Reflected pifins, 104 
abdominal, 391, 392 
Aiiatoiiiienl bllsis of, 105 
hypogastric, 500 
in pleura, 770 
intestinal, 467 

localisation of viscus causing, 106 
producing, 388 
lowered vitality causing, 106 
neuralgia differentiated from, 106 
of bladder, 670 
of kidney. 614 
of thoracic walls, 764 
referred pains different in tcii fixim, 
104 

viseenil irritiition eausitig, 105 
Reflected stimuli in vim'crii (Head’s 
law), .384, 385 

Reflex headaches, diseases produc- 

ing, 281 

Reflex irritations in neuralgia, 144 
Reflex migraine, 286 
Reflex neuroses of nose, 344 
Reflex organs, of muscles, 123 
of sense, 123 
Reflex pains, 104 
appendiceal, 517, 521 
in gastric area, 433 
in bead, 269, 277 


I Reflex pains, of anal fisaiir^ 
of the viscera, 388 
Reflexes, motor, protecti\'e tendcn] 
of, 122, 123 
Regional pains, 262 
abdominaf, ,393, 394 
clavicular, 310 
in^ abdomen, 307 
iu back, 296, 311^ 313, 314, 

* in chest, 310 
in head, 262 
in limbs, 304 
in neck, 312 
Remittent pains, 109 
Kenioval of oaTcareous teeth, pain 
after, 142 

gall-stones, pain after, 142 
Rimal calculus, 655 
blocking of ureter in, 657 
blood pressure, increase of, in, 
667 

character of pain in, 658 
chills in, 667 
collapse in, 667 
dilferentiol diagnosis of, 668 
digestion, causing pain in, 666 
digestive symptoms of, 667 
duration of the attack of, 659 
etiology of pain of, 655 
factors influencing pain of, 665 
hypcralgesic sones in, 661 
intennittent pain of, 658 
hH*nIization of stone in, 664 
location of pain in, 659 
manipnlation of kidney inciting 
attack of, 666 

iiiicturitioii. frequency of, 666 
motion inciting to attack of, 666 
pain of, associated with healthy 
instead of diseased kidney, 
662, 663 

paroxysmal pain of, 6% 

}H)sition of patient in, 665 
referred pain of, 659 
renoreOal reflex in, 
secondary pain in, 667 
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[feulusi sensations of eol<] 
667 

[Riaina iii| 667 

[^s>*iiiptoins associated with pas- 
sage of, 666 

previous to attack of, 667 
ptcnii^erature, elevation of, in, 
667 

^"^lulenicss in, 664 ^ 
fiirine changes in, 667 ^ 

|[enal hyporalgeeie condition 
of testicle in, 106 

Renal infarction, associated syiup- 
tonis of, 628 
causes of pain in, 626 
differential diagnosis of, 628 
type of pain in, 628 
Renal pain. JSee Kidney pain. 
Renal tuberculosis, cluiracter of 
pain in, 642 
diagnosis of, 644 
types of pain in, 643 
Renorenal re6ex in renal calculus, 
662 

Reproduction of pain, manual, 132 
Respirstion, indicative of pain, 127 
physical factor of fiain, 116 
Respiratory oigans, pain in, 71H) 
Respiratory system, bow affected by 
pain, 134 

Retina, pain in, 328 
Retropharyngeal abscess, pain of, 
352 

Rheumatic headaches, 279, 280 
Rheumatism, confused with myositis 
ossiOeans, 221 

neoralgui associated with, 143 
of abdominal wall, 362 
of back muscles, 296 
of eye muselea, 328 
of hip joint, 305 
of shoulder joint, eircomflez neu- 
ralgia mistaken for, 164 
Bhinologkal examination, impor- 
tanee as a diagnosUe 
Maoism 350 


Rhiiiostenoma, ayinptoma 
(Piorry), 342 

Rigidity of underlying muscles, taOr ^ 
demess associated with, 72 
Robson’s poin^ 566^ ^ ^ 

Riiles^ Ii^is’s, in panereatiti% 4W 
Rupture, of bladder, 685 
of kidney, 641 

of spleen, 602 ^ 

of urethnL 606 

♦ 

8 

Sacral neuralgia, 169 
differential diagnosia of, 171 
s general discussion of, 170 
heriies acscompanyiiig, 171 
syniptotus of, 169, 170 
Sacral plexus, distribution of nerves 
from, 53 « 

Sacroiliac dislocatioit, back pains 
of, 299 

Sacrovcrtcbnil juinls, diseases of, 
299 

Salivary glundN, pain in, 422 
Salpingitis, chronic, pain prudue- 
tioii in, 745 

rciiiiMHioti of, 109 * 

Saponin, terminal anesthesia by, 67 
Sarcoma, 233 

diHliiigiiishcMl from sciatica, 168 
of gall-bladder, 571 
of kidney, 646 
Sidatic neuralgia, 147, 166 
Sciatic pains spinal cord tu- 
niors, 211 
Sciatica, 166 

character of pain of^ 166 
diagnosis of, 168 * 

differential diagnosis, 168, 160 
distinguished from gouty Up 
joint, 245 

pains of intermittent elaudieg^ 
tion, 252 

location of pain of, 166 
and tendemese in, 72 
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Bciaiica, mUthml uf ulinitin;' pain 
in, 169 

Vallcix’H points in, 167, 168 
ScleritiH, pain of, :t27, l{28 
Sclonwis, multiple, 21.) 

See Multijile MTlerosia. 

Rf lenities coat *»f eyo, 227 
Secondary paths in spinal cord, 
42 

Serninul vesicles, pain. in, 699 
Sctiility, deranged nietaholisin in, 
*141 

neiiralpa in, 141 
predisposing; to noiiriil^^ia, 143 
Sensation, absence of, 61 
nenlo, 61 

allifMl to pain, 132 

iiiitosu^f;CNtive, 75 

causing pain, 13 

cell areas oC, 10 

complexity of constituents of, 11 

conveying; clianncls for, 35 

definition of, 4 

duration of, 7 

jreneral eonsid(*ration of, 1, 4 
lietorosu^^cstivo, 75 
in lower animals, 1, 3, 4 
in niuseles and skin, 48 
intensity of, 7 
interpretation of, 12 
uiiniina of, table rcpre.sentin^, 
130 

neutral, 14 
objective, 4 
pain and tactile, S 
pain, consitleri^l ns an nttiibute 
of, 25 

distribution of, 46 

in relation to other sensations, 

31 

inhibition of, 62 
peweptioii of, 61 
su(>er6cinl« 46 
perversion of. 61, 62 
pnipeilies of, 6, 7 
quality of, 6, 7 


Sensation recalled, in s£1 
pains of hysteria, 75 
subjective, 4 

Sense-coiiveyinf; org^ans, 5 
Sense orf;ans, centers for, 7 
elasses of, 11, 12 
Sense-|)ereeplive centers, 30 
liypersensitivenesH of, 30 
SonHe-|>orcu;f>tivo or|;ans, 5, 11 
Seiisc-rwfeptive organs, 5 
Senses, external, 5 
internal, 5 

Sensibility, abnormal. See Hyper- 
algesia. 

Sensibility, Iokh of, in lesions of the 
thalamus, 200 
mentnl activity of, 13 
Sensitiveness of patient, factor of 
intensity of pain, 115 
Seiisitiveni^ss to pain, devedopmeut 
of, 112 

individiial, 112, 113, 115 
in infancy, 111 
Sensorimotor area, 10 
Sensory area, 10 
eon volutions of, 10 
elTeel of destnietion of, 10 
hM'ution of, 10 

Sensory (examination, method of 
making a, 131, 132 
Sensory llliers, 10 
arising in gray matter cells, 42 
ascending path of, 45 
ass(M*iation with vasomotor fibers, 
:VS(), :)81 

conduct iiig, (*oiirse of, 174 
course of, 40, 41, 42, 43, 44, 45 
entering postenor eoniua, 41, 42 
peripbei*al distribution areas of, 
50, 51 

Seiisor>' mental activities, states of, 
13 

Sensor>’ nerve receptors in musdes, 
218 

Sensory ner\*es, areas of distribn- 
tiou, 47, 48 
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'non’es, of the larynx, 

iiiiiift'Ies, 50 

nose, 341 

;ory nciirolojry, importance of, 
201 

SisoiT orjiane, 5, 11 

>ry pen'eptnin, active airenU 
of, 10, 11 
fcnf< **s for, 7 

pptic involvement of osecHitia Kyn* 
teiii. 2:U 

Senwitis, universal elinmu% 501 
Soveniiice of p«»sterior nnOs, anes- 
thesia pi*«M]ne(»d hy. tiO 
Sexual act iiulueinj; loss of eon- 
sci<»usnc'<s, lll't 

Sexual connect ion, importance of 
cure of nbnormnlity in, 758 
pain in the male durin^r, 759 
pain, vnpriniil, at bcjrinuiii^ of, 
758 

duritijr* 759 
on, 75(i 

Sexual irulul^ence, excessive, pre- 
disposing; to neuralp:iu, 143 
8hoc*lc, indications of, 124, 125 
siiM'cptibility to, 125 
with intestinal pain, 475 
without consciousnesH, 125 
Shoulder, pains above, 769 
pains in, 304 
rcfle<‘li*<l pains in, 304 
Shoulder joint, gonococcus infection 
of, 304 

rhcnmatisin of, 304 
Shouhler pain in abdominal lesions, 
392 

Sigmoid, obstruction of, 505 
volvulus at, 496 

Sigmoid colon, lesions of, causing 
^ pain, 494 

Signorelli’s spleen fioint, 596 
Simulation of pain, blood pressure 
elevation important in dis- 
tinguishing, 120 


Sinus disease, area of, 262 
tenderness in, signifleaAoe of laek 
of, 262 

Sinus thrombosis, differential diag- 
nosis of, 195 

Sinuses, local pains in cavities of, 
344 

obst meted, ,'145 

Skin, ns scut of head pains, 265 
effect on, of neuralgia, 146 
Sleep, reflex protective action in, 
122 

Sleeping pains, 305 
Smallpox, bark pain with, 297 
Smell, pmtivtivc redlox action of, 
123 

Soft tissues, nournlgia from, 142 
Solar plexus ns seat of epigastric 
pain, 409 

Somatic areas, visaeral fibers re- 
lated to, 54 

Somatic pain, visceral, 391 
S«muitir wmso organs, 12 
Sore throat, gouty, 423 
s(rept<K*occic, 423 
Spasm in inteHtines, 479 
Spwial pain iier\’es, 25 
Sphonopfilatiiio ganglion, headaches 
fr(>m fliseascw of, 345 
Sphiiictor, pain in disemse of, from 
dcfccHlion, 117 

“Sjiiir’ hy)M>theKiH of f>crversion of 
KcriHation, 62 

Spinal cord, back pains of, 207 
back pains of, due to visceral dis- 
cas<>s, 207, 208 

cnrif*H of vertebral canal, 210, 211 
conditions of, causing pain, 208 
diagnostic value of pains in, 207, 
208, 216 
diseases of, 207 
in which pain is absent, 207 
entrance of nerve fibers into, 41 
general summary of pains of, 210 
hematomyelia, 210 
hysteria, 216 
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Spinal cord, injury to f»ain conduc- 
tion 'pathH in, .'i8, 30 
irregular distribution of pain in, 
30, 40 

meningeal apoplexy, 200 
meningitlM of, 212 
multi file Hclorosia, 213 
myelitia, 212^ 
neuraKlhenifi, 215 
pachymeningitis spinalis hyper- 
tro|)hica, 212 

pains produced by diseases, of, 
207, 216 

poliomyelitis of children, 212 
primary paths in, 42 
radiating pains of, 207 
secondary paths in, 42 
syphilis of, 213 
syringomyelia, 214 
tabes dorsalis^ 214 
traumatic peuroscs, 216 
tumors of, 211 
unilateral lesions of, 39, 40 
vertebra, luxation and fracture 
of, 209 

‘Spleen, abscess of, 601 
anatomy of, 593 
back pains I'oforred from, 303 
blood diseases causing pain of, 
602 

character of pain in, 594 
congestion of, 599 
causes of, 600 
cysts of, 602 

differential diagnosis of, 603 
diseases of, causing pain, 598 
displaced, 598, 599 
enlargement of, from infectious 
diseases, 600 

epigastric pains from lesions of, 
397 

general considerations of, 593 
hydatids of, 602 
infarct of, 601 

inflammation of, causes of, 600 
movable, 596 


Spleen, nerve supply 
pain in, 594 
factors influencing, 596 
rupture of, 602 
Signorelli’s point, 596 
stimuli of, 594 

symptoms associated with pain 
tenderness of, 598 
tumors of, 602 

Spleen pains, circulatory chanj^ 
effect on, 597 

diaphragmatic movements, effect 
on, 597 

Splenitis, degrees of pain in, 594 
position of patient in, 596 
tenderness in, 5^15 
localised points of, 596 
Spondylitis, distinguished from 
osteomalacia, 232 
Spurs, . bone pain of, 233 
Stagnation mastitis, 258 
State, of indifference, 13 
of sensory mental activities, 13 
Static f(Kit errors causing backache, 
304 

Stenosis, nasal, 342 
pyloric, benign, distinguished 
from carcinomatous, 457 
Stimulated surface, extent of, 26 
Stimuli, ndetpiate, of the viscera, 
,387 

as factor of Intensity of pain, 
114 

as means of sensation, 2, 3, 4, 5 
continuous, 114 
due to mechanical changes, 25 
excessive response to, in diseases 
of the thalamus, 200, 201, 
202 

intennittent, 114^ 115 
nature of, 5 

necessary to pain reaction, 12 
sensoiy reaction, 12 
of reflected abdominal pain, 302 
pain, by frequent repetition ofV 
26 
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from excess of^ 24 Seppumtion of middle-eari 337^939'^ 
(thoat presenee uf, 141 Supreclavicular painSi^ eausee ^ 

naoli« acute dilatation of, 439 310, 312 , ^ ' 

eas of maximum tenderness in, Snpra-orbital imu]al|(ia| ,ei9deini^ 
^ 143 

' referred paioi eauied by dis* Susceptibility, of tiaades^ jo pdbb 
orders of, 427 113 ^ , 

pains due to affeetions ol^. to pain, 123, 124 


hses of pain in, 427 
(latution of, from pylorie spasm, 
4:id 

displacement of, 431 
epigastric pain from lesions of, 
397 

hourglass, eanse of pain in, 437 
lesions of, causing pain, 431 
nerve supply to, 42S 
neuralgia of, 461, 402 
new gn3wth8 of, .455 
nonmsfKnise of, to chemical stim- 
uli, 426 

to tactile stimuli, 420 
pain in, fnim change of position, 
117 

pain sensation of, 420 
See Gastric, 
sensations of, 426 
Strangulated hernia, mistaken diag- 
noses of, 374 
pain in, 374 

Streptococci causing neuralgia, 143 
Streptoeoccic sore throat, 423 
Stroking, measuring pain by, 120 
Subjective pain, 13, 24, 74 
abdominal, 360 
by hypnosis, 75, 80 
eonditioDs giving rise to, 74 
jTrom emotional states, 74, 76 
from hysteria, 74, 76 
habit pains, 80 
roonomania pains, 80 
oeeupaiioti neuroses, 80, 81 
Suggestion, psychieal factor of 
]^n in, 116 
Suolams globes, 329 


^ individual, 115 
Syntpathetie Obers, abdominal petal 
due to, 399 

of abdominal viscera, 378, 380 
Sympathetic ophthalmia, *3!S, 320 * 
Sympathetic pains, 102, 103 
abdominal, 393 
of neuralgia, 144 

Bympathciic system, carrying stim- 
uli, causing headathe, 176 
Symptom, importance of pain aa, 1 
Syncope, cmises of, l82, 133 
indicntiiig intensity of pain, 124 
indicnlitig shock, 124, 125 
Synovitis, acute, symptoms of, 234, 
236, 238, 240 

Syphilis, nocturnal pain of, 110,., 
of the brain, 188 
headache and other symptoms 
of, 190 

See Brnin syphilis, 
of liver, 556 

of meninges and cord, 213 
of tongue, 421 > ♦ 

relief of, from mercury end 
iodids, 119 

Syphilitic neuralgia, 147 
Syfihilitic process of luetic ulcere, 
355 

Syphilitic ulceration of intestines, 
4S9 

Syringomyelia, producing anal* 
gesia, 62, 66 
f^mptoms of, 214 
System, epicritic, 12 
nervous, 2, 3, 4 
autonomic, i^mpathetie, 12 
proprioeeptiveu 12 
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• System, pnitopothie, 11, 12 
vestibular, 12 

T 

Tabes, anal^enin produced by, 66 
diflfercntiuted from imiltiple 
fH'lerciHis, 213 

diHtinpiishcd from neiiralgisy 149 
Hcinticn, 168 
Tabes dorsnliH, Of) 
iiKsociiitcd Hyiiiptoms of, 215 
delayed pain setiKalion in, 111 
laryngeal criHCH of, 350 
local ion <if pain and tenderness 
in, 72 

pains of, 214 ‘ ‘ 
labeiie efises of, 214, 215 
Tabetics, dissociation bciwoon pain 
and touMi in, 34 

Taste, protective reflex action of, 
123 

Tectb, destruction of, 420 
pain in, 410 
destruction of, 420 
fniin iKMirnlpa, 148 
I'cfereiwe jireas of, 420 
sensitive paii of, 410 
Teni|>emturc, sensibility to changes 
of, 35, 46 

efTect on pain of changes in, 119 
• elevation of, from pain, 135 
evti'cnies of, physical factor t>f 
pain. IIS 

Teuiperatuii* iwcptors, ,'15 
Tem|>ei*aturc seuses, pain rehitetl to, 
32. 33, 34, 46 
Teinpornl lobe nhsci^ss, 330 
Tondeniess, 70, 71, 72 
abdoininal, 403. See Abdominal 
tenderness. 

in tubal disease, 720 * 
aiva of, 72 

asscK*iatetl with enterosposm, 483 
ehronic, 405 
deep, 405 


Tendemes.s, hyperalgesia 
tiated from, 70, 71 
in appendicitis, 529 
ill kidney disease, 61.5 
in occu]iatioii neuroses, 81 
in pelvic pain, 719 
of the gall-bladder, 563 
)>oint of, in {>elvic adhesion^ 
points of (Cumston), 405 
(Hubbard), 406 
(Mcllumey’s), 405, 40li 
(Morris’), 405, 406 
roflM>tcd, 405 

rigidity of underlying muscles as- 
sociated with, 72 
superHcial, 405 
temporary, 405 
tyi»cs of, 405 

with intestinal pain, diapiostic 
value of, 474 
T€*udon spindles, 46 
Tension, as cause of hollow visceral 
pain (Hertz), 223 
ns cause of visceral pain, .'iS8 
Tension pains of viscera, 388 
Terminal anesthesia by toxic agents, 
67 

Terms, earvless use of, 4ft9 
Testichvs, deep pressure pain in, 
6{18 

enlargement of, 690 
iiiflniiiinatiou of, 698 
nerve supply to, 69S 
pain in, 698 

refliH'teil kidney pain in, 615 
ti'amim of, 699 

Tests, for diseased sinus (Glas’ tun- 
ing fork), 349 

for. eliciting pain in sacroiliac 
region (Goldthwaite), 300 
Thalamic t*enter, 202 
Tbalnniic functions, 198, 201 
Thalamic pains, 198 
severity i»f, 811 
Thalamic syndrome, 199 
loss of sensibility in, 199, 200 
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yndroDie, overresiHinse to 
[Stimuli in, 200, 201, 202 
toms of, 199 

llanins, cliiTerRiitinl diagnosis \hs‘ 
tweon lesions of the cortex 
and, 203, 204, 205, 206 
M'litial orpin of, 201, 202 
Ftimclions of, 201 
f4lljhilt>lations between the cortex 
W ainl. 202 

nf, llK) 

I<iss of sensibility in lesions of, 
199, 200 

iivorrasponsc to stiiuiili in lesions 
(»f, 200, 201, 202 
' ^ pains of, lltS 
jnitlis of, 201 

of pleasure and pain, IS, 
19, 20 

Tlicra|K*utic measures applitsl to 
einpyoiiia, 34H 
Thennal stMisibilily, 47 
Tberniie irritations, parenchymatous 
f»ain8 from, 88 

Thigh pains, referred from kidney 
lesions, 610 
Third nerve palsy, 321 
Thoracic oixaiis, diseases of, caus- 
ing pain, 795 

Thoracic pains, transferred from 
distention of the stomach, 766 
Thoracic walls, referred pains of, 
764 

reflected pains of, 764 
structures comiKMung, 760 
transferred pain in, 765 
Thorax, bone pain in, 764 
facial pain of, 762 
fractures of, 764 
ber|ies zoster of, 763 
hyperalgesia of skin of, 761 
hypeirestbesia of akin of, 761 
hjvteria, tenderness of skin in, 
761 

inflammation of skin of, 761 
pain .of, 762 


Thorax, ner\’e pain of, 762 
neuralgia of, 760, 763 
neuritis of, 762 
osteomyelitis of, 764 
pains within, 760 
pleunil pain of, 764 
skin afTeotioua of, 760 
Threshold values of pain, lowering 
of, 30 

Thn>at, pain in diseases of, laryn- 
geal, 356 
pharyngeal, 351 

Throiiilm-endarterilis obliterans, 240 
ThrimilHisis of arteries, 248 
diiTetwiitiiil diagnosis of, 106, 
198 

of mcHenleric arleric«, 253, 254 
of veins, 256 • 

ThymiSi gland, pain in, 261 < 
Thyroid gland, pain* in, 261 
Tic douloureux, 420 
of her|>os zoster, 364 
douloureux. tSee Trigeminal neu« 
ralgiu. 

Tickling, 73. ParesthesifL 

“Time of life'' pains, 410 
Time of fiain, 110 
Tingling, 73. Sre Paresthesia. 
Tissue suseoptibility to pain, 113 
Tissues, fatty, pain in, 224 
glandular, 257 
muscular, pain in, 218 
Tobacco, predis^MMiing to neuralgia, 
143 

Tongue, earcinoma of base of, ^355 
lesions of, an indication of a noe* 
turnni epileptic attack, 422 " 
causing pain, 421, 422 
pain in, 421 

reference areas in diseases of, 422 
ulcer of, 410 

I ' 

Tongue pains. See Olossodynia.. 
Tonsils, pain in, 423 
Toothache, causes of, 419 
trigeminal neuralgia mistaken 
for, 420 



916 


INDEX 


Toivion, parenchyDiatoiw pains 
from, 88 

Torticollifl, 221, 222, 290 
Touch, d]KHfM;iaiiun of, from pain, 
32, 33, 34 

perception <if, in aneHiheHiu, 63 
Toach setiKe, in loealisiiiK pain, 48 
Toxeinin, causing atfcctioris of nerve 
rmepfors, 140 

eaiiKiii^ uffeciions of nerve trunks, 
140 

pain, eaiiHc of, 26, 27 
pain pen^eption in, 62 
with alicloinina] ]miti8, 414 
Toxemic lieiidiiclieH, doe in en- 
doffenous poisons, 271 
flue to exogenous poisons, 271 
due to starvation products, 272 
Toxic HKents, anesthesia by, 67 
Toxic anali^ifiia, 62 
Toxic materials, pain from, 142 
Toxic products, ))ain from accumu- 
lation of| 27 

Traction, cause of pain in viscera, 
390 

parenchyniatotiH pains from, 88 
Transfern'd pains, 1)5, 106 
abdominal, 392 
appendiceal, 516, 520 
f^use ffir iiersisteiiey of, 108 
in breast, 258 

in homologous sf'giiients, 107 
in thoracic walls, 765 
in urethral disease, (}96 
neuralgia ^iiremitiute<l from, 
106 

ocetirring in coid, 107 
iN^fereueo higher and lower, 107 
sympathetic pain, differentiated 
from, 102 

Trai^erse^ myelitia, 95 
anesthesia, produced. by, 66 
TrUvUroa, habit pains resulting from, 
80/ 

iSraumatio neuroses, 216 
^ differential diagnosis q£, 196 


Traumatism, causing all 
nerve trunks 140 
neuralgia, 143 
of bonef^ 229 

Trigeminal neuralgia, 146, 147fi 
149 

area of, 262 

associated with tumors, 183 
characteristics of, 149 
mistaken for toothache, 420 
Valleix’s imints in, 150“ ^ 

Trigeminus, pains in head due tcT 
action on receptors of, 82 
Trophic changes, from neuralgia, 
146 

in skill, causing pain, 28 M 
resulting from pain, 134, 13^ 
Trr>pical abscess of liver, 554 
Tubal inflammation, adhesions from, 
746 

functional acts, pain in, 745 
uterine colic from, 746 
Tuberculin, use of, 119 
Tuberculosis, effect of tuberculin 
in, 149 

of bip joint, 305 
of kidney, 642 
of ovary, 752 
of prostate, 702 
of tongue, 421 
of vertebnc, 211 
of vulva, 756 

pain from enlargement of meaen- 
teric glands in, 261 
pharyngeal, 355 
pulmonary, 800 
causes of tboraeie pain in, 802 
character of pain 'in, 800 
pleurisy during^ 802 

pnenmothonix during, 802 . 
tenderness in, 800 
Tuberculous caries, back pain af^ 
299 , ^ 

TuberculCos hip diseases, aymptotti 
ot 241 

treatment, 243 . » 
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6u 8 meningitis* differential 
[diagnosis of^ 197 
idacbo in* IHO 
ipioms of* 180 
TiiUms pentonitis, 305 
|»rciilous uleer^ intestinal, 488 
larynx, 358 
baryngeal* 354 

Tf brain* 270. See Brain 
tumor. 

fesiebral, 269 

didinentished from sciatica, 168* 
IG9 

tjiigumniatoiis masses similar to* 211 
rliasal, 317 

neuralgia due to* 142 

of base of brain, 186 

of bladder* 689 

of brain* 182 

of breast* 259 

of central ganglion* 185 

of cerebellopontine angle* 183 

of eerebellom* 185 

of ohiasma* 183 

of corpora quadrigemina* 185 

of corpus callosum* 184 

of frontal lobs* 184 

of hypophysis* l86 

of kidney, 646 

of mednlla, 186 

of parietal lobe, 184 

of pedunculi cerebri* 185 

of peritoneum* 367 

of poiia, 183* 185 

of posterior cranial iosss* 186 

of prostate* 702 

of apinal cord and vertebra, 211 
of spleen* 602 
piesaura indicating* 127 
viaaeromotor reflex tnistaken fcnr, 
445 

Twisted pedicle* cysts fropi* 390 
diagnosis of* 399 
Tinnpaniim* pain In* ^ 

Typhoid fever* dBffsientiri SMgacia 

a, m 


Typhoid fever* neuralgia assodated 
with, 143 

iieiinlis of toea in* 160 
nocttinial ostalgia with, 228 
perforations in* 402* 403 
spleen, enlargement of* from* 600 

Typhoids I uleiration of intestines* 
488 

U 

Ulceration* of intestines* eatarrhal* 
480 

syphilitic* 480 
typhoidal* 488 
rectal, 508 

ricf*nitive colitis* 601 

rjeer of stomach, chronic, distin- 
guished from gas^nc ulcer* 
451 

di^nguished from* cancer and 
nervous gastralgia* 452* 458* 
454* 465 

Ulcers, duodenal* 480 
following bums, 480 
of intestines* 487 
of tongue, 410, 421 
|K»rf orating, 440 
tuberculous, of intestines, 488 
of ]>|]arynx, .'158 

Umbilical hernia, lociA and referred 
pain of, 374 

l^mbilical pain in intestinal leaioii% 
•460 

UniverKBlity of pain* 20 

l^mnia, colic with* 484 
differential diagnosis of* 107 
nocturnal pain of* 110 
* Ureter, inflammation of* 670 

location of paid in inllamiiiatioii 
of, 671 

muscular spasm 'kr* OTO 
nerte supply to* VtOX 
obatmetion of* ^ * 
ecmlpiete* 671 
pain assodated wMh^ 071 
tumor 071 
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tJlwtoral colic, cauw* of pain in fe»- 
ticle ill, 105 

Uicteral diaeaHC, mute of pain ref- 
erence in, 071 

Ureteral Mone, reference painn in 
p*oin from, 671 
Ureteritia, 070 
Urethra, pain in, 605 
rretliiiiJ calculuM, 690 
Uretiiial cariiiicUfi, 695 
Urethral cliHeaae, tranaferred pain 
in, 606 

l^relhrnl rupture, 696 
UrefliritiM, 605, 703 
epuliilyniis involvcal in, 600 
Urine, imlatin^ conatitueiiN in, 606 
rrination, huntin^r henantion diir- 
in^rr^OO? 

pain after, eauKca of, 607 
pain durinff, duo to inOaininntoty 
chanfrea, 607 
pain on, 696 

painful ill bladder diHOOMiR, 682 
phyaieol factor of ]uiin in, 116 
Uterine colic from tulml itiflainina- 
tion, 740 

Uterine inuHcIe, hy pereat lima of, 
731 

.Uterine pain, character of, 716,724 
eonatant, 716 
diaorders eaiisinir, 726 
due to cervicnt atonoaia, 729 
duo to hindrance to the aepara- 
tiou of the deeidnal mein- 
brami!, 730 

due to HpRHinodie contraction of 
cervix, 730 
in cliildbirth, 738 
in prcipianey, 736 
intensity of, 726 
intennittent, 716 
irragnlar intensity of, 724 
t tendem€»<» \rith. area of, 721 
Uterus, back pains referred tramt 
303, 304 

' benign growths (d, 743 


Uterus, cancer of, 744 
correlation of, throufrh ii|| 
«>ystpm with breast, 715 
diMplac«enieiit «)f, 726 
character of, 727 ‘ ^ 

enlarged, pain in ovary £ 

752 

fibnuds of, 744 
fiiiictionni disof del's of, 728 
inOaninialion of, 710 
inaldevelopnient of, 7.11* 
iiialipiHtit growths of, 743 
inenstniatioii, poinfiil, to, 728 
nerve siippl> li>, 707, 713, 724^^ * 
neunilgia of, 726 / " 

new grouthh of, 743 ^ . 

fN>ly|K)id growths inside of, 734 

V 

Vagina, niTMioiiH of, causing pain, 
755 

cancer of, 756 

hemorrhage into life soft parts 
siirnuinding, 7r>t) 
none supply to, 755 
tUMiule on, 756 / 

pmn ill, 755 

Vagus and greater splanchnies, 
pain conduct n it y of, 383 
Valleix*s points 71 
in neuralgia, 1(4, 145 
in sciatic^, 167, 168 
in trigf»niinal neuralgia, 156 
Variei>se \eiiis, 256 
Vaneties of pain, origin and frans- 
niissioti, diagrams of, 89, 90, 
91 

Vas deferens, pain in, 699 
Vasomotor changes in neuratgia, 
145 

Vasomotor 6bers associated with 
misory Obers, 381^ 3831 
VaMiiotor paresis, 133 
Vagomotor signs of i^enailar ^ 
iwin, 126, 134 , 










